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Editor’s Comments 
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It seems like this summer has gone by much too 
quickly, and around the ER offices there were 
more planned projects than time to complete 


them! We’ve had an unusually cool and wet z lf 
summer, but I know this is not the way other ~~—~""~ 
parts of the country had summer weather. I am 
hoping to get my antenna situation fixed before the snow starts again and be more 
active this fall and winter. There has already been moderate snowfall in the 
mountain range to the west of us. 

I don’t have enough page space to introduce the articles this month, but there is 
a nice variety of topics this time, and as usual some of them make me want to get 
busy with a new radio project! 

We do have a new book for sale, Tube Type Transmitters, that’s reasonably priced 
and reviewed on page 17. I have used my reference copy frequently and it seems to 
be very accurate. 


73, Keep Those Filaments Lit! NODMS 
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Cover: During early July 2014, Jeff Parker (AEGSD) departed K6GLH with a 1946 
Western Electric 451A-1 AM broadcast transmitter. Jeff Huselid (WB6ZBX) was 
on hand to help with the move. The 451A-1 is said to be the last transmitter 
produced by Western Electric (ca. 1946). It was styled by the famous industrial 
designer Henry Dreyfuss. This classic AM transmitter had previously been configured 
for 160-meter operation and is currently set up on 1925 kHz running 250 watts. 
Jeff has undertaken a complete cosmetic restoration and intends to have it back on 
the air soon. 


The National Receiver Construction Kit, BM:282, 
Almost an NC-33 


By Jim Hanlon, W8KGI 
PO Box 581 

Sandia Park, NM 87047 
w8kgi@arrl.net 


Introduction 

Yes, I know that the receiver in the 
picture looks like a National NC-33, but 
it’s not quite that. The metal label on the 
top of the chassis proclaims it [in capital 
letters] to be a “Receiver Construction 
Kit, Mfd By National Company Inc., 
Malden Mass., U.S.A.” There isa number 
on the side of that label, “K578,” and 
also stampings on the chassis and on the 
side of the cabinet saying, “Property of 
United States Navy.” The name plate on 
the front panel, covering the spot where 
the civilian receiver would have been 
denoted as an NC-33, says [in capital 
lettering] “CY-677/U Cabinet, Serial 


939, For Housing Receiver Construction 
Kit, Manufactured For Navy Department 
— Bureau Of Ships, By Contractor 
National Company Inc., Malden, Mass., 
Contract NObs-42174.” 

This little fellow made its way to my 
stash in the attic a little more than five 
years ago, a donation from my friend 
Mike who has also more recently given 
me an HT-32 and companion Heath 
HP-23 and an RAO-2, both of which 
have shown up in the pages of ER. Mike 
passed it on with the understanding that 
it would become the subject of an ER 
article, so here I am finally honoring that 
pledge. 

I’ve had an interesting time tracking 
down the background on this set. [ll 
present the things I’ve found out about it 
in the order that I ran across them. 

From all of the labels, it’s pretty clear 


== 


CAp iNet 


Figure 1: This is the BM:282 receiver construction kit, alias the National NC-33. 
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a NATIONAL COMPANY, INC. 


<x MALDEN, MASS. U.5.A. 


Figure 2: A closer view of the label on the 
right rear of the chassis proclaiming the 
radio a “Receiver Construction Kit” and 
the chassis is metal-stamped “Property 
of Unites States Navy.” 


that this was a U.S. Navy training kit. 
Mike passed an email along with the 
receiver from Jim Simmons, N5MSJ, 
which gives us a little more insight on 
how it might have been used. 


“Subject: Re: The strange NC-57 look- 


INSTRUCTION BOOK 
. ae 
NATIONAL MODEL 
. BM:282 
‘RADIO RECEIVER De 


Manufactured By 
NATIONAL COMPANY, INC. 
MALDEN, MASSACHUSETTS, U.S.A. 


BUREAU OF SHIPS 


/ NOber-9925. Mt 


Dated 12 Juae 1947 


Figure 3: The Natiotial receiver model 
number is not actually mentioned directly 
on the receiver itself, only that it’s a 
“Receiver Construction Kit.” The 
BM:282 instruction book identifies it, 
dated 12 June, 1947. 
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CY-677/U - 
CABINET 


SERIAL 


MANUFACTURED FOR 


NAVY DEPARTMENT ‘ BUREAU OF SHIPS 


& NATIONAL “COMPANY, INC. 
MALDEN, MASS, 


CONTRACT NO bsr~ 42174 


Figure 4: This is a close-up of the metal 
label on the front panel of the BM:282 
receiver that identifies the CY-677/U 


cabinet, serial number 939. 


alike — the Navy K578 

“Here's another guess. From the 
description it sounds like this may have 
been a ‘lab constructed receiver’ used in 
a radio maintenance course by the Navy. 
I know the Air Force used these ‘kits’ at 
Scott Air Force Base in the ‘50s because 
I went to radio maintenance school there. 

“The kits for the Air Force were made 
by Allied Radio in Chicago. (My guess is 
they were the forerunners of the Allied 
Radio Knight Kit line.) Our radio 
receivers were constructed by the students 
during the Receivers block of instruction. 
At the beginning of the block we went to 
the supply room and were issued all the 
parts, and like a kit, the chassis was just 
punched ... 

“On this one chassis, during the lab 


Nothing was mounted to it. 


phase, we constructed all types of H.F. 
receivers. Regenerative mV REaand 
Superheterodynewiain wturn), aspune 
particular circuit was taught during the 
lecture phase of the training. In order to 
pass the block the radio had to work 
properly. Then the instructors would put 
problems in the radios and we had to 
troubleshoot and repair them. At the end 
of the block we disassembled the radios 
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completely and turned 
them back in at the 
supply room so they 
could be used for 
another class. (Just a 
little bragging here ... 
My radio was the first 
one finished, and 
working, in my class. 
It was also put on 
display in the school 
showcase as an example 
of best placement of 
components, lead dress 
and soldering.) 

“We also built a HF 
transmitter during the 
transmitter block of 
instruction Sa 
matter of fact, we built 
every circuit that was 
taught in electronics, 
and that included a 
working television (5- 
inch oscilloscope used 
for screen and 
deflection circuits). 

“It’s a shame the 
military doesn’t teach 
basic electronics like 
that in today’s world. 
It was more fun than a 
barrel of monkeys. 

“As an afterthought, 
National Radio could 
have been the supplier 
for these ‘training kits’ 
used by the ee If Po Gas 
so, you truly have a rare bird. Jim, 
N5MSJ” 

It appears that Jim is probably right 
about the background and use of this 
“Receiver Construction Kit,” and I like 
the enthusiasm of his message, too. But, 


after sharing information about it with a 
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Figure 6: Bottom view of the partially populated chassis and — 
cabinet bottom cover. Notice how this kit does not have the 
SO-239 connector and the male accessory plug on the chassis’ 


Figure 5: These are boxes and bags of parts for the BM:282 


receiver, note the tube-shaped boxes! 


few friends, I found out even more. 
Another friend, Dave Gordon-Smith 
(G3UUR), pointed me to a web page by 
Nick England (K4NYW): 
www.virhistory.com/ham/ 
kits.html#national 


Nick has pictures of much “Post-War 
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Tube-Type Ham 
Radio Kit Gear” on this 
pacer nekits) are 
arranged alphabetically 
by manufacturer, but 
if you include the 
“#national” portion on 
the end of the address 
you will go 
immediately to six 
pictures of “National 
BM:282 (NC-33 kit 
fot gy OL a Navy: 
educational use)” and 
to six pages from the 
manual for this set. The 


Figure 7: Partially populated chassis, cabinet parts and 
~ Instruction Book for the BM:282 kit. Note the absence of the 


PRE cabinet 12 volt filament transformer and its mounting holes in the 
and chassis, the front 
upper left. 


pictures show th 


panel name plate with 
serial number 708, manuals for the “CY- BM:282 to use the same six tubes that the 
677/U Cabinet” and for the “BM:282 commercial NC-33 has, and their 
Radio Receiver Kit,” and a bunch of filaments are connected in series across 
envelopes and boxes containing parts for — the power line. Also there appear to be 
the kit. The manual schematic shows the five, octal-tube-shaped boxes in the 


Figure 8: A rear view of the cabinet showing the SO-239 connector next to the antenna 
terminals and the male accessory plug, which are not standard in the BM:282 or the 


NC-33. 
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on the chassis in the upper left corner. 
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is a balun between the mixer co 
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picture of the parts, and as you will see as 
you read on, my set has only four tubes. 
The pictures of the chassis show the filter 
choke mounted as it is in my set, but 
there are no holes for mounting the 12 
volt filament transformer, the SO-239 
connector, and an octal accessory plug 
that my set has. And, the date on the 
manual is 12 June, 1947; its contract is 
NObsr-39254. From all of this I can 
surmise several things. It is highly likely 
that my radio is one of the National 
BM:282 kits, and it’s probable that the 
person who built my set, Navy or civilian, 
made a few changes of his own or that the 
Navy made a few changes to its kit as 
time went by. The different contract 
numbers on the manual and on the 
cabinet suggest that the design was 
developed on one contract and that the 
kits were built on an additional contract. 
The date of the manual also has some 
interesting implications as I'll discuss 
further below. At any rate, let’s see what’s 
inside my kit radio and how it compares 
to a standard NC-33 and to the original 
BM:282. 
The Standard NC-33 

The standard NC-33 is a six-tube, AC- 
DC superhet that covers the broadcast 
band through 35 Mc. It has a 12SA7 
converter, 12SG7 IF amplifier, 12H6 
detector/AVC/ANL, a 12SL7 dual triode 
first audio amplifier and BFO, 35L6 audio 
output, and 35Z5 half-wave rectifier. 
The filaments are, of course, wired in 
series and operated directly across the 
120 volt line. A single pilot light is 
connected across a portion of the 35Z5 
filament as is common in many “All 
American Five” receivers. The B minus 
common is not connected to the receiver 
chassis but rather maintained on a series 
of “ground” wires that run throughout 


the set. Of course, one side of the AC/ 
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DC power line is attached to this common 
ground connection. This ground is 
connected to the chassis and cabinet 
through a 0.1 pfd condenser. 

My kit, while sharing many of the 
features of the NC-33, is a bit different. 
It has the same tube lineup through the 
IF amplifier, but the job of the 12HG6 is 
done by a pair of Sylvania germanium 
diodes. A 12SL7 serves as the first audio 
amplifier and BFO as per the NC-33, 
but the audio output amplifier is a 1632, 
a somewhat unusual tube that has a 12 
volt, 0.6 amp filament and the other 
characteristics of a 25L6 according to my 
1948 ARRL Radio Amateur’s Handbook. 
Instead of a 35Z5, the kit uses a General 
Electric 1N92 “top hat” germanium diode 
as a half-wave rectifier, directly connected 
to the power line. Instead of using a 
series-string filament connection, the kit 
has a 12 volt filament transformer to 
power its four tubes. Two six volt pilot 
bulbs are also connected in series across 
the filament transformer. Again, the B- 
common, including a connection to one 
side of the power line, exists on a series of 
floating ground wires bypassed to the 
chassis with a 0.01 pfd disc ceramic 
condenser. So while the kit maintains the 
difficulty of a cabinet and chassis hot to 
power line ground through a condenser 
if the plug is put into the power outlet the 
“wrong” way, it does not have the 
advantage of working from a DC power 
line afforded by the series-string filament 
connection of the NC-33. 

The kit and the NC-33) share a 
substantial cabinet and chassis, an 
independent pair of “Main Tuning” and 
“Bandspread” variable condensers, 
commercially made by R/C of Camden, 
NJ, and Toronto, Canada, rather than 
by National, and a set of eight individual 


coils for the local oscillator and mixer are 
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wound on sturdy, phenolic forms. Six of 
the coils have adjustable slugs to fine- 
tune their inductance. All have associated 
trimmer condensers, ceramic types for 
the local oscillator coils and mica 
compression for the mixer coils. The 
cabinet, chassis, dials and tuning 
mechanism, knobs, speaker, tuning 
condensers and coils are quite similar to 
those in the more expensive and 
contemporary NC-57. The cabinet has 
hinged top lid, and it is painted the same 
light grey as the NC-57, NC-173 and 
other National receivers of the late 1940s. 
The tube sockets in both sets are the 
more rugged and expensive molded plastic 
types rather than the phenolic wafer 
sockets found in many, less expensive 
AAS radios. There are still six tube sockets 
in the kit, two being used as terminal 
strips for the stages associated with their 
positions in the NC-33. Even the same 
NC-33 tube identification numbers are 
stamped on the top side of the chassis 
next to these “unused” sockets in the kit. 
Interestingly, the unused sockets are 
covered by “yellow stickys” on the top of 
the chassis saying, “No Tube Used Here.” 

The antenna connections on the NC- 
33 are via links on the mixer input coils 
that are switched to a three-screw terminal 
strip on the rear wall of the chassis. A 
balanced antenna is connected to the two 
screws attached to the links. An end 
screw attached to ground has a mechanical 
link to connect the center link terminal 
to ground when a single-wire antenna is 
used. The kit receiver has the same link 
and three-screw terminal arrangement, 
but it also has a two-coil balun connected 
between the two link terminals and an 
adjacent SO-239 jack for single-wire 
antennas. 

The kit was close to “plug-and-play” 


condition when I brought it down from 
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the attic and put it on my workbench. It 
did have a few problems, but at least I was 
able plug it in, turn it on, and tune in 770 
KKOB on the broadcast band straight 
away. The first thing I checked was the 
voltage from the cabinet to power line 
ground. Sure enough, depending upon 
the orientation of the plug in the power 
socket, the cabinet showed up many volts 
hot to ground on my Simpson 260 
VOM. | eventually replaced the original 
line cord with a new, polarized, 2-wire 
line made from an extension cord. Until 
that was in place, and even afterwards for 
good measure, I ran the radio from an 
isolation transformer while I was doing 
alignment and while I was probing it’s 
innards with my line-powered and 
grounded oscilloscope and counter. My 
garage bench is powered from a ground- 
fault breaker, and it is very intolerant of 
stray leakage current on the ground lead. 

With the AVC reducing the gain of the 
IF stage when tuned to the S9-plus signal 
from 50 kilowatt KKOB, everything 
sounded fine. But when the set was tuned 
to an unoccupied spot on any band where 
the AVC bias did not cut back the IF 
stage gain, there was a popping noise 
across the dial that was reminiscent of 
“motorboating” in an audio stage. A little 
fishing with my oscilloscope confirmed 
that it was coming out of the IF stage, 
and it wasn’t affected by the absence of 
the mixer tube. I tried duplicating the 
existing bypass capacitors on the IF screen 
and control-grid feeds, but this didn’t 
faze the oscillation. Finally I put a 0.01 
ufd, 200 volt paper capacitor from the 
B+ line feeding the IF stage to the 
common ground, and that stopped the 
oscillation. Apparently, the 40 pfd B+ 
line filter capacitor was not acting as a 
sufficiently low impedance at 455 kc, 


and the B+ line itself needed another 
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bypass to settle the IF amplifier down. 

The audio volume control worked sort 
of, but it had a lot of skips that repeated 
applications of Big Bath™ and DeoxIT™ 
did not clean up. I was fortunate to find 
another 500k control with a switch in my 
junque box, perhaps a donation from 
another AAS radio long ago, so I replaced 
the kit control with the better-performing 
one. A previous owner had tack-soldered 
a fixed, 100k resistor across the original 
control that was not there in the NC-33 
schematic, perhaps in an effort to improve 
the skipping pot. That came out during 
the replacement as well. 

There was a closed-circuit type 
headphone jack mounted in the correct 
hole in the chassis and cabinet, but it was 
not wired. So I took the liberty of wiring 
it in per the NC-33 schematic, connecting 
it so that it would cut the speaker out 
when phones were plugged in. Since the 
frame of the jack was connected to the 
chassis and cabinet, it was doubly 
important to make sure that the cabinet 
and the phones were not hot to power- 
line ground by installing that polarized 
plug. 

At that point with things basically 
aligned the two IF 


transformers at 455 kc. I was initially 


working, I 


concerned that they might be tuned to a 
considerably different frequency since my 
scope told me that the BFO was 
oscillating, but it was nowhere to be 
heard against the 770 ke carrier of KKOB. 
It turned out that the IF transformers 
were not far off from 455 kc. My counter 
then told me that the BFO was 
considerably lower than 455 kc, 
somewhere around 420. The BFO knob 
on the panel is secured to a screw-driven 
slug in the BFO coil, so I cranked the slug 
out of the coil until the BFO came up to 


455 kc, and then I reset the knob for 
Electric Radio #304 


proper swing about that center frequency. 

RF alignment then proceeded 
smoothly. Initial calibration on the 
shortwave ranges was not very good, but 
at least the initial mixer and local 
oscillator alignment had the image signals 
on the correct side of the dial. The NC- 
33 manual did not have any directions 
for alignment frequencies for the four 
bands, so I borrowed suggestions from 
my NC-57 manual. The NC-57 has 
almost the same coverage ranges, but it 
adds a fifth band for 6 meter coverage. 
The presence of those inductance- 
adjusting slugs in the coils for bands B, C 
and D and their associated trimmer 
capacitors allowed me to tune in the local 
oscillator calibration and peak the mixer 
gain at both the top and bottom ends of 
those ranges. The 12 to 35 Mc range “A” 
also came into good calibration alignment 
despite not having inductance 
adjustments. 

While doing the alignment, it became 
apparent that there was a problem with 
the “Main Tuning” dial mechanism in 
driving its capacitor to the high frequency 
end of its tuning range. The Main Tuning 
and Bandspread dials are both driven by 
dial cord arrangements from their 
respective tuning knob shafts. There is a 
little backlash in the Main Tuning drive, 
but it doesn’t bother receiver tuning on 
the ham bands since I just set the Main 
Tuning a little above the top of the band 
and use the Bandspread from there to 
tune down into the band. The Main 
Tuning knob drive shaft was highly 
polished on the end that the dial cord 
worked itself onto at the high frequency 
end of the tuning range, so it would slip 
at that high frequency end. I roughed up 
that portion of the shaft a little with my 
Dremel grinder, and the slippage stopped. 


With problems fixed and alignment 
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done, I tried out the receiver with a 
random wire antenna on 40 meters. Field 
Day was in progress, and even in the 
middle of the day I was rewarded by 
being able to copy several good CW 
signals and, somewhat surprisingly, also 
SSB signals. There was noticeable hum, 
especially with the BFO on, that did not 
disappear when the audio gain was turned 
all the way down. This is not particularly 
surprising considering that the kit still 
has its original dual 40-pfd filter 
capacitor. I found an additional vintage 
40-pfd, 400-volt electrolytic that I wired 
in parallel with the output capacitor and 


the hum disappeared. 


I was pleasantly surprised by how stable 


compression types. 
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Figure 11: All S-38C local oscillator coils are wound 


on the same single form. The trimmer caps are mica 


this little radio is. Once I tuned a given 
station in, even the SSB guys, there was 
simply no need to touch either the tuning 
or BFO controls for many minutes 
afterwards. It basically just did not drift. 
My Heath AR-2 is definitely not that 
stable, but my friend Mac, WQ8U, tells 
me that his S-38C is-also quite stable 
after an “adequate warm up,” and that it 
also copies SSB with some knob diddling. 
The mixer and local oscillator coils in the 
S-38C are not as sophisticated as those in 
the NC-33. The four oscillator coils are 
all wound on the same single-cardboard 
coil form, which is mounted to the chassis 
with mechanical clips. The mixer coils 
are similar and they are heavily coated 
with wax. The trimmers 
associated with these coils are 
all mica compression types. 
The Hallicrafters designers 
definitely did a better job of 
“value engineering” on their 
set. 

Now let’s consider the time- 
line of what was happening at 
National in the era when the 
BM:282 was designed. The 
date on the BM:282 manual 
is 12 June, 1947. According 
to several distributors’ ads 
including Henry Radio, 
Newark, and Terminal Radio 
in the June 1947 QST, the 
National line at that point 
consisted of the NC-46, an 
update of the prewar NC-44/ 
45; the NC-240D, an update 
of the prewar NC-200; the 
HRO-5TAI, an update of the 
prewar and wartime HRO; 
the 1-10A an update of the 
prewar 1-10 VHF super 
regenerative receiver; and the 


NC-173, their first new, 
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Figure 12: This under-chassis view of Mac’s S-38C 
compares to the BM-282/NC-33 of figure 9. Note the 


differences in coils and trimmer capacitors. 


National postwar design announced in 
the March QST. The HRO-7, a postwar 
cosmetic make-over of the HRO line, 
made its debut in August. The NC-57, a 
lower-end 1 RF, 2 IF superhet, which 
shared the same chassis and cabinet with 
the BM:282 and NC-33, was announced 
in October 1947. And the NC- 
33, according to the BM:282 manual, a 
direct clone of the Navy Kit became 
available in March 1948. It would appear 
that National may have done the design 
for the BM:282 either before or 
concurrent with the design for the NC- 
57 and shared the cabinet and chassis 
between the two sets. Nine months after 


the BM:282 design was released to the 
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Navy they decided to offer it 
to the commercial market as 
well as the NC-33. 
National made the NC-33 
from 1948 to 1950. It first 
appeared in the “Cover 3” ad 
of QST, March 1948, priced 
atmons2. \Lnataptice shed 
until November 1948 when 
it dropped to $57.50. The 
last offering of the NC-33 
that I was able to find in 
QST was in Bob Henry’s ad 
for May 1950, still priced at 
$57.50. In March 1948 its 
Hua llverattets -S 20.6 
competitor was $47.50, but 
in May 1949 Hallicrafters 
reduced its price on the S-38 
to $39.50. In November 
1949 they brought the S-38A 
out and held the price at 
$39.95. In August 1950 they 
switched to the S-38B, also 
at $39.95, but by the next 
month it was being 
advertised for $49.95. It 
appear that 


tat: 


would 
Hallicrafters was doing some pretty 
competitive pricing. The NC-33 did not 
sell well against the S-38, even though it 
was superior mechanically and had a 
separate tube for its BFO and a noise 
limiter. The $10 to $18 price difference 
at that level must have been a pretty 
powerful incentive to go with the S-38. 
These days S-38s are plentiful at swap 
fests and on Internet outlets and NC-33s 
are seldom seen. But if you are looking 
for a basic receiver to rekindle the 
nostalgia of the late 40s and early 50s, 
you would do well to consider an NC-33 
if one happens to be available. 


ER 
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Improving “AGC” for the Hammarlund HQ-180 
and Heathkit Mohawk Receivers 


By Jeff Covelli, WA8SAJ 
5368 Melody Lane 
Willoughby, OH 44094 


wa8saj@ncweb.com 


I purchased my Hammarlund HQ- 
180 from a friend who moved into a 
condominium and found he had no space 
for a large receiver like this one. I wanted 
to use it primarily on AM but also on 
SSB, which, as many of you know, does 
not have the best recovered audio because 


AGC” for the RF amplifier needs a very 
strong input signal before it actually starts 
to pull down the sensitivity of the receiver. 
This happens so that the front end is 
always at full amplification for those weak 
signals. 

The later stages have a 2nd AGC loop 
providing selectable fast, medium, and 
slow decay times. This action controls 
the overall gain of the receiver at a 
different rate and is more sensitive than 


the “delayed AGC.” Once a very strong 


of some distortion on strong 
SSB signals. Many early 
receivers have the same strong- 
signal distortion problem, so I 
thought I might do some work 
to see if this situation could be 
improved. 
Getting Into It 
As shown in figure 1, the 
Hammarlund HQ-180 is a 
really nice receiver and being 
of the general-coverage type, 
most would balk at using it for 
the ham bands. But really, it 
has many of the features the 
ham -band receivers have, plus, 
you get them in one radio — 
what a deal! 
Circuit Descriptions 
The Hammarlund HQ- 
180 uses two automatic gain 
control (AGC) circuits. The 
fist. is ay delayed NGG 
circuit, which controls the first 
RF amplifier and is designed 
for fast attack and fast decay, 


FE AD 
1 


SSB at its best 


HAMMARLUND HQ-180 


@ Tripie conversion, 18-tube superheterodyne. 

@ Full dial coverage from 640 KCS to 30.0 MCS. 

@ Sandspread calibration for 80, 40, 20, 15 and 10 
meter amateur bands. 


@ High frequency crystal filter for improved selectivity 
and shape factor of 1st IF amplifier, 


=p fl AM MAR LU iN 0) Bo aoa COMPANY, INC. 


‘formance 
. youcan 
hear 


Complete tuning versatility to meet any SSB 
reception problem—that’s performance you can 
hear—and that’s what you get ina 

~  Hammarlund HQ-180. 


The general-coverage SSB HQ-180 offers true 
professional performance at an amateur price. 
{t offers more features, more real quality 

and far more listening pleasure per dollar 
than any receiver in its class, Prove it 

to yourself~see and try the HQ-180 at 

your Hammarlund dealer, 


@ Razor-sharp, adjustable slot filter for up to 60 db 
attenuation. 

@ Separate linear detector for CW and SSB reception, 

@ Adjustable IF amplifier for maximum selectivity. 

@ Selectable sideband, upper, fower or both, 

@ Built-in crystat calibrator, 

@ Selectable AVC obtained from 60 KES IF, 


DON'T FORGET THE SSB DINNER $429.00 
MARCH 22ND, NEW YORK jptionad Telechron Clock-Timer $10 extra) 


460 West 34th Street, New York 1, New York 


Export: Rocke International, 13 £. 40th St, New York 16, N. Y.. 
Conada: White Radio, Lid, 41 West Avenue, North., Hamilton, Conada. 


and works independently of 


the 2nd AGC. This “delayed Figure 1: Should the HQ-180 advertising have said ... 


“distortion” you can hear? 
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IN'A" SERIES) 


Figure 2: This HQ-180 block diagram 


signal gets to the point where the 2nd 
AGC has had enough, then the “delayed 
AGC” for the RF amplifier tube will be 
engaged. 

The Heathkit Mohawk (RX-1) is 
similar in description, but it does not 
have any AGC on the two 50 kHz IF 
amplifiers. It has only a manual IF gain 
control. This defeats the purpose of 
having AGC, and [’Il have more about it 


shows the AGC loops and the mods at V7. 


later. 

On both of these receivers there is a 
product detector after the last IF stage for 
improved SSB and CW, so this was not 
the cause of the audio distortion. That is 
why I started look 
AGC improvements. 

AGC Investigations 

To begin with, I had to find out what 
HQ-180 stages had AGC, and which 
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Figure 3: V7’s 470k resistor, mentioned 
gu 
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in the text, is shown in the darkened area. 
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Figure 4: V6 and its grid resistor are shown in the darkened area. 


ones did not. Looking into it (figure 2), 
the last 60 kHz IF amplifier (V-7) did 
not show it having any AGC applied and 
I wondered if adding AGC to that stage 
would help to reduce the overload and 
distortion on SSB signals. For now, I did 
not want to mess with the RF amplifier 
and the delayed AGC applied to it, so I 
left it alone. 

In Figure 3, the partial circuit diagram, 
you will see that the grid of V-7 (OBA, 
the 2nd 60 kHz IF amplifier) has a 470K 
resistor to ground and there is no AGC 
applied to this tube. I’m not sure why 
this was none because most receivers 
manufactured at this time had AGC on 
both IF stages. 

In figure 4, I noticed that the first 60 
kHz IF amplifier tube (V-6) had a 470k 
resistor on the grid and it was tied 
normally to the 2nd AGC line. I thought 
I'd go ahead and apply AGC to the 2nd 
IF amplifier in the same way as was done 
originally to the Ist IF tube. I took the 
ground side off of V7’s 470k grid resistor 
and tied it to the same AGC line as V6 
just to see what happened. 

Well, it certainly made a big difference! 
Before doing the changes I measured the 


amount of RF signal input to the receiver 
14 Electric Radio #304 


to get AGC threshold, which is the 
minimum amount of signal needed before 
AGC actually is applied to the receiver. 
The AGC voltage in most old receivers is 
negative and varies less than —1 volt to 
about —10 volts. The more negative it is, 
the more AGC is applied to the grids of 
the tubes and the receiver’s sensitivity is 
reduced. In this case, less than —1 volt 
AGC with no input signal applied, I 
started to see a rise in the 2nd AGC line, 
at about | pv input to the receiver, and as 
I increased it to 50 pv the voltage was 
now at about —5 volts of AGC voltage. 
After I tied on the 2nd IF amplifier to the 
AGC line, I saw the AGC threshold at 
the same level, but the 50 pv signal now 
developed more AGC, which tells me 


that there is more negative voltage to 


control the 60 kHz IF gain and it certainly 
makes the strong SSB signals a pleasure 
to listen to now. I went back to the old 
way (no AGC on V-7) just to confirm my 
findings and, sure enough, the AGC went 
up with the 2nd IF amplifier tied on. The 
delayed AGC stayed about the same, so 
the front end’s RF amp was not affected 
much. 

I also slowed up the AGC in all 


selections (slow-medium-fast), by 
September 2014 


installing a 1.0 pfd capacitor 
to replace the timing cap, C- 
131, rated at .1 pfd. Now, 
listening to the SSB signals is 
a pleasure even in the medium 
position, where before it was 
impossible to listen to. Also 
there is no more of the 
“pumping” action, which is 
very common in many of the 
stock Hammarlund receivers 
in the slow AGC 
position. I did try tying the 
2nd AGC line to the RF 


amplifier and it seemed to be 


even 


about the same as the delayed 
AGC, so I did not want to try 
and reinvent everything, I just 
wanted to improve the 
receiver for SSB and CW. 
The AM mode never did have 
much of a problem except 
when a very strong station 
was received, and had to grab 
the RF gain control to reduce 
the distortion. 


Model RX 


$9] 4% 


$2750 down 


Model AK-5 


Heathkit°’Amateur Receivers Are Known 


every “‘deluxe’’ feature for 
outstanding amateur band reception 


* Double conversion circuit 

* Amateur band coverage only for maximum stability 
and accuracy 

© Prewired and aligned coil/bandswitch assembly 

* Rotating slide-rule tuning dial 

* Built-in 100 ke crystal calibrator 

* Provision for 6 and 2 meter converters 


“Miohawk"’ Amateur Receiver Kit (RX-1) 


Designed to the highest standards set by the amateur 
fraternity, the “Mohawk” provides every “deluxe”? feature 
required for clear, rock-steady reception and operating 
convenience. The 15-tube circuit features double conversion 
IF’s at 1682 ke and 50 ke and covers all amateur frequencies 
from 760 through 10 meters {plus 11 meter citizens band) on 
7 bands with an extra band calibrated for 6 and 2 meters 
using the Heathkit XC-6 and XC-2 Converters. Superb 
single-sideband reception is provided by a product detector 
and crystal controlled oscillators in the second mixer for upper 
and lower sideband selection. The front-end coil/band- 
switch assemrbly is factory wired and aligned to assure top 
performance and greatly simplify assembly, Other features 
include 5 salectivity positions from 5 ke to 500 cps, a bridged 


*Round the World For Top Value 


T-notch filter for maxiroum heterodyne rejection and a 
built-in 100 ke crystal calibrator, The rotating slide-rule 
tuning dial is Whiminated and a vernier gear drive provides 
smooth, solid tuning action. Each amateur band is sepa- 
rately calibrated for clear, precise frequency settings with 
moore than ample bandspread. Rugged well-rated com- 
ponents are used throughout for years of dependable per- 
formance, The rich, professional styling adds the final 
touch of quality to this superb receiver. Front panel con- 
trol knobs and escutcheons aré of heavy, die-cast metal 
and the all-stee] cabinet features a convenient top-sccess 
hatch. Color styling is in gray and gray-green. A receiver 
any amateur would be proud to own! 


Model RX-1.. , 66 Ibs, $27.50 dn., $23.00 mo..,.. $274,395 


SPECIFICATIONS—fitteen tube double conversion supetheterodyne 
recelver with selectable sideband, First IF frequency: 1687 KC, Second IF 
frequency: 4 KC. Band coverage: 160-10 meters. Selectivity range: 5 ke, 3 he, 
he.) ko, .6 ho. Bridged T-noteh fiter: 5 db rejection natch, Panel controle: 
RF Gain, Tuning, iF Gain, Antenna Trimwner, AF Gain w jon-oil switch, Cailbrate 
Set. T-Noteh Tusing, Calibrate On, T-Notch Depth. CW-SSE-AM, ANL, Recelve- 
Standby. AVC, Upper-Lower Sidepana, GFO, Seincitivity, Band, Phones. Tube 
complament: 6528 RF Amplifinr, ACS6 Firct Mina, 12AT? Oscitlator-Cathose 
Follower, BAG 1682 ke IT amplifier, 6CS6 Second Mixur, 12AT? 182-4792 ke crystal 
Uscillator, BRAS 50 ke IF amplifier, GBAS 50 ke IF smpliitar, 6017 DET-AYC-ANL, 
8CS6 Product Gatsctor, 12AT7 First Audio S Meter Amp. , GAQS Audio Quiput, 6BAG 
400 ke Qaoilliator, OA? Voltage Regulator. 5Vé Rectifier Signat to nolse ratio: 
10 db at Jess than t microvolt inoul. Power required; 137 VAC, 60/60 cycle, 75 
waits. Cabinet sizes 12)S" W x 1156" H x 18" OL 


re rae PUSS SSS 
Accessory Speaker Kit (AK-5) 

Styled to match the “Mohawk.” Heavy-duty 8" speaker 
with 8 ohm imp., 4,7 oz. magnet. 


Model AKG 660 7B cic cere rebar ee deacon acenneee $9.98 


54 Get “on the air” faster... use Heath's convenient time pay plan 


Figure 5: The RX-1 is still a popular receiver today. 
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Figure 6: Partial RX-1 block diagram showing where AGC has been upgraded. 
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Figure 7: Locations of the two 1 Meg resistors are shown in the darkened areas. 


Heathkit RX-1 Mohawk 

I had worked on a Heathkit Mohawk 
two years ago and knew from working on 
many of these in the past that it had a 
severe distortion problem — especially on 
SSB. The only way to reduce it was to 
turn down the RF gain and use the extra 
IF gain control to bring the audio to a 
reasonable level to copy SSB without 
distortion. I thought I'd see what makes 
this receiver act that way. 

The Mohawk receiver only has AGC 
control on the RF amplifier and one IF 
amplifier at 1650 kHz. The rest of the IF 
amplifiers at 50 kHz are not AGC 
controlled. It uses just the front-panel’s 
manual IF gain control. The front-panel’s 
IF gain control, most of the time, was set 
in the middle position. I had to turn it 
CCW (off) in order to listen to SSB and 
CW signals. AM was not too bad, but 
still I had to always be tweaking the 
control. 

In figure 6, the RF amplifier (6BZ6) 
has delayed AGC like the HQ-180, but 
also uses delayed AGC for the 1682 kHz 
IF amplifier, a GBAG. So I thought why 
not try to tie the AGC line to both 50 
kHz IF tube grids—as in most later 
receivers—and see what happens? 
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In figure 7 there is a 1 Meg ohm 
resistor on each of the grids on the 6BA6 
tubes and they are tied to ground. | 
snipped the ground side off and tied both 
1 Meg ohm resistors together and put 
them on the AGC line. Right away there 
was a noticeable improvement in the way 
the Mohawk sounded, it was much better! 
I also slowed up the AGC action by 
adding a slightly bigger cap across the 
AGC line and this also helped keep the 
AGC line a little more negative. 

I also reduced the 50 kHz IF output 
into the grid of the 6CS6 product detector 
and this also helped to reduce the SSB 
and CW distortion. The receiver AGC 
threshold was measured at 1 to 2 pv with 
a 60 py input for S-9. The Mohawk is a 
nice receiver for ham-band-only use and 
with AGC on both 50 kHz IF stages 
(where the majority of gain is) the 
difference is very noticeable. Now the IF 
gain can be left alone and only the RF 
gain needs to be turned down if a really 
strong signal comes in. 

Most older receivers can be tweaked 
and improved with simple changes and 
both these AGC upgrades certainly were 
worth the effort. 
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New Book Review: 
Tube Type Transmitters 


Thanks to information supplied by 
longtime ER reader Robert Baumann, 
the Electric Radio Bookstore is able to 
offer Tube Type Transmitters, and it’s 
available right now. This book was written 
by .Eugene Rippen, another ER 
subscriber, and this second edition was 
published shortly before his passing. 

We think this is an excellent book and 
is likely the best book ever produced that 
covers classic amateur radio tube type 
transmitters, modulators, VFOs, power 
supplies, and antenna tuners produced 


during the important period from 1920 
to 1980. 

Have you ever seen the “Creative H- 
316 Airmaster” from 1959? It’s fully 
described here and is an example of how 
complete this book really is. There are 
even descriptions of commercial rigs that 
were also offered to hams years ago, such 
as the VHF “Comco Fleetcom 580.” 

In contrast to Moore’s classic book 
Transmitters, Exciters, and Power 
Amplifiers, now out-of-print, the photos 
are excellent and can be used to clearly 


identify our transmitters. 


Rigen | je ee ewincins 
1920 - 1980 Second Edition 


345 Pages —- 200+ Brands - 550+ Transmitters 


250+ Transceivers - 180+ Linear Amplifiers 
and 100'’s MORE TUBE ERA TRANSMITTING ACCESSORIES 


982 IMLUSTRATIONS 


HAM GEAR: Power Supplies, Modulators, VFOs and 
Antenna Tuners. Even some color pictures, if the item 
is more than just shades of Gray. 


Includes 2 Great Indexes: (1) Make/Model to Page, Year and Final RF & Modulator Tubes 
(2) Final Tubes to Make, Model and Year 


There is even one color 
section that has photos of 
some very uncommon 
gear, such as the Babcock 
M15-A, Eldico” [-102, 
and the Swan TV-2. 

I especially find his index 
material very useful. The 
Eluet 
transmitter types and gives 
the corresponding PA tube 
compliment, and the other 
index is by PA tube type 
and — it what 
equipment they were used 
with. 

Please see the Electric 
Radio Bookstore listings at 
the rear of this issue for 
ordering 


index shows 


shows 


complete 

information. 
—By Ray Osterwald, 

N@ODMS, Editor 
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5” No-Modifications Use of the “= 
BC-453 as a Q5-er for Most 
Vintage/Surplus Sets, 
Including Other Command Receivers 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
WA2EJT59@stny.rr.com 


Introduction 

At the 2013 spring meet of the Antique 
Wireless Association I found a couple of 
surplus conversion books, the Surplus 
Conversion Manual, Volume No. 1, and 
Command Sets, a 1957 book from Cowan 
Publishing (CQ magazine), a familiar 
one with that bright yellow cover. I have 
owned these and most of the other surplus 
conversion manuals for years, but the 
price was right so I brought them home. 


Read today, most of the articles are cringe- 


[Receiver [IF 


3-6 MC 1415 KC 
6-9.1 MC 2830 KC 


inducing and the sources of inspiration 
for many of the pieces of mangled surplus 
equipment that we now see at hamfests. 
These books are interesting historical 
references, which are now most useful as 
a window on what hams were doing with 
(and to) surplus equipment 50 years ago, 
and as a guide for undoing modifications 
found in those sets patiently waiting in 
our restoration queues. 

I got an unexpected bonus in the 
Command Sets book — there were several 
articles that had been torn from old 
magazines, three of them about command 
sets. One, More Selectivity for the BC- 
455-B (Radio-Electronics, December 
1948) — involved replacing the original 


Table 1: Selectivity Data for Model RAV Command Receivers (Essentially Identical 


to the later SCR-274-N and ARC-5 Sets) 
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Fig. 1. The correct method for connecting 
QS’er (BC-453) for a receiver if. of 915 ke. 


DIAL SET AT 
415 KC. 


FRONT VIEW 


T~45 twit. 
CERAMIC 
TRIMMER USED 
AS COUPLING 
CONDENSER 


SOCKET OF 


LEAD TO PLATE 

TERMINAL OF. 

LF. TUSE IN 
RECEIVER 


GRID CAP OF 


Top view 


RADIO & TELEVISION NEWS 


Figure 1: Here is the diagram from 
W2GZY’s September 1951 article for 
connecting a BC-453 to a BC-348. I used 
a fixed 100 pF capacitor instead of the 


trimmer. 


IF transformers with 455 kc units. 
Making this modification would have 
converted the receiver into a parts set for 
today’s command receiver fans. The 
second article, A Compact 75-Meter kig 
(Radio-Electronics, August 1950), was a 
pretty standard piece—setting up a 
command transmitter and receiver as a 
complete station with the routine 
modifications, and one non-routine one 
where the receiver was modified to add a 
mixer and an additional 455 kc IF stage 
on the dynamotor deck to improve 
selectivity. Another receiver was mangled. 

The third article was also on improving 
selectivity in surplus receivers - I guess 
the guy who had owned the Command 
Sets book, in common with many hams 
at that time, had a receiver in need of 
some improvement in the selectivity 
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department. Anyway, this article, A High- 
Frequency Double Conversion Superhet For 
IF Frequencies Above 500 kc” by Fred J. 
lhingel a W22GY..appeared ine the 
September 1951 Radio & Television News, 
and is one I almost skipped, given that 
title. It was lucky for me I didn’t. Note 
that complete scans of this and other 
issues of Radio e& Television News are 
available on the Internet, see reference 1. 

In his article Fred pointed out that 
local oscillator in the BC-453 (as in other 
receivers) contains harmonics in addition 
to the fundamental. And further, that if 
you use the second harmonic of the LO, 
you can use the BC-453 with the BC-348 
(with its 915 kc IF) without making any 
modifications to either receiver. All you 
have to do is to run a cable between the 
two receivers - without modifying either 
of them. The R-23/ARC-5 is Navy 
equivalent of the BC-453 and his idea 


4 


Figure 3: The familiar Command Sets 
book was published in 1957. 
September 2014 19 
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selectivity curves, one would 


front-end noise figures being equal. — Ed. 


10 12 &% 


Fig. 2—A comparison of the over-all selectivity 
curves of two commercial receivers with the BC-312 
hefore and after the addition of the ’OQ5-er.” The 
superior selectivity of the “Q5S-er” is immediately ap- 
parent. [Since the relative noise of the various receivers 
is approximately proportional to the area under their 
expect an appreciabl € 
improvement in signal-to-noise ratio i ae *Q5-er,”” 


get 1000 minus 915 or 85 kc. 
This is the intermediate 
frequency of the BC-453.” 

So all you need to do is to get 
some 915 kc signal out of the 
BC-348 and connect it through 
a small capacitor (about 100 
pF) to the grid cap on the 12K8 
mixer in the BC-453. You have 
to connect to the 12K8 because 
the 915 kc signal from the BC- 
348 is outside the tuning range 
of the BC-453 and would not 
be amplified in the RF stage. 
When I hooked up the cable, I 
used the classic old-timer’s 
trick of connecting to the audio 
output jack on my BC-348 
where there is some residual 
915 kc signal. It took me about 
a minute to get the cable 
connected and it all worked 
just as Fred’s math said it 
would. My BC-348, through 
the BC-453 was now razor 
sharp. 

Fred suggested removing the 
12SK7 RF amplifier tube in 
order to eliminate noise from 
that source. Because the 12SK7 


Figure 4: —60 dB selectivity curves from W1DBM’s 
December 1947 Q5-ER article. The increased 
selectivity of the BC-453 over the BC-312, HQ-120 


and SX-28 is illustrated nicely here. 


works the same with that receiver. 

Here is the math where Fred explains 
how this works, quoted from the article: 
“With the BC-453 tuned to 415 kc, its 
local oscillator is running at 415 plus 85 
or 500 ke. (The i.f. frequency of the BC- 
453 is 85 kc.) The second harmonic of 
the oscillator is two times 500 kc. or 
1000 kc. When your 915 kc. intermediate 
frequency beats against this 1000 kc. you 
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and 12K8 filaments are in series 
you can’t simply remove the 
12SK7. His approach was to 
put the filaments in parallel — 
the kind of change that today we are 
removing, not adding. I didn’t find that 
noise from the 12SK7 was a problem, so 
I didn’t have to do anything about it. My 
thought was that if it had been a problem 
my solution would have been to remove 
the plate pin from a 12SK7 (or other 
suitable tube), which would leave the 
filament circuit intact, but would kill any 


He also 


noise from the RF stage. 
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Fig. 1— The over-all selectivity characteristic of a 
the if. transformers in the 
“‘sharp”” position, measured at 455 ke. Compare this 
with the curves on page 21 of the December, 1947, GST. 


BC-453-A receiver with 


control set correctly. 

I have been using a Q5-er 
with my BC-348 for many years, 
but I use an R-24/ARC-5 
navigation set (the BC-946-B is 
the SCR-274-N equivalent). 
This works because the R-24 
tunes from 500-1500 kc, which 
includes the 915 kc intermediate 
frequency of the BC-348, so 
you can just connect the 915 kc 
IF signal to the antenna post of 
the R-24. This works nicely and 
although the R-24 is not as 
selective as the BC-453 it is 
good enough even with severe 
interference. Generally, signals 
that are unreadable on the BC- 
348 come right through on the 


R-24. As an almost purist in the 
operation of my WWII vintage 
equipment, I like knowing that 
lam getting this selectivity boost 
using only radios of that era to 
accomplish it, and unmodified 
radios to boot! Today the only 


Figure 5: —80 dB selectivity curve for the BC-454 is eal problem with using the R- 
taken from The Lazy Man’s Q5-er in QST Technical 24 or BC-946-B with the BC- 


Topics, January 1948. 


mentioned running the receiver at close 
to 250 volts to ensure that the local 
oscillator harmonics would be strong 
enough, but I found that much lower 
voltages in the neighborhood of 125 volts, 
which is what I normally run in my 
receivers, works just as well for generating 
the second harmonic - and higher 
harmonics as well. More on these higher 
harmonics below. Fred suggested a small 
trimmer at the 12K8 grid but I just used 
a 100 pF fixed capacitor. Also keep in 
mind that the BC-453 is selective enough 
that it is important to get the BFO pitch 
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348 is that they are both rather 

rare and a lot of hams with 
plenty of other command receivers have 
never been able to find one. 

The importance of W2ZGY’s article is 
that it gives hams with BC-348s (and 
other receivers) the opportunity to get 
the benefits of a Q5-er without any 
modifications to either receiver, and 
equally important, because the BC-453 
is one of the more commonly encountered 
of the command receivers, hams lacking 
one can expect to find a BC-453 without 
too much difficulty. 

The mystery of Fred’s article is that 
although the approach works perfectly, 


September 2014 oT 


. 


requires no modifications and uses the 
common BC-453, his idea sank without 
a trace. I have never seen it referred to in 
later articles and never heard of anyone 
else using his approach. How could this 
have happened? 

It happened for several reasons, I think. 
First, Radio e Television News probably 
had a smaller ham following than CQ or 
QST so it’s likely that rather few hams 
ever saw the article. Second, the title was 
poorly chosen, with no mention of BC- 
348, BC-453, or Q5-er so hams could 
easily have skipped the article, as | almost 
did. Third, the article was short — only 
one page and without any photographs, 
which would have contributed to making 
it easy to miss. Finally, it might have 
been that there were not all that many 
BC-348s in the hands of hams at that 
point in time—I looked through all of the 
ads in that September 1951 issue of the 
magazine and there were no BC-348s 
listed in any of them. The single mention 
I found was a “Surplus Wanted” ad where 
the BC-348 was one of the items listed. 
This could have been related to the start 
of the Korean War, which might have 
interrupted the flow of some surplus gear 
like the BC-348 to hams for a period of 
time beginning about the point that Fred’s 
article appeared. In later years the market 
was flooded with BC-348s but by then 
the article had been forgotten. The rest 
of the mystery is why, with thousands of 
hams modifying and converting surplus 
gear year after year— for decades — nobody 
else ever came up with the same idea. 

More Q5’er-to-Receiver Ideas 

Once you have the idea of using a 
harmonic of the Q5-er local oscillator a 
lot of other receiver—to—BC-453 
possibilities suggest themselves. Some of 


them are obvious, for example, the BC- _ 
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652, which has the same IF as the BC- 
348. The local oscillator generates 
harmonics higher than the second and I 
decided to try using some of them. The 
first receivers I decided to try were, 
naturally enough, three of the other 
command receivers. 

The first one I tried was the 80 meter 
BC-454. Here, as with the BC-348, 
tuning the BC-453 to 415 ke does the 
trick. The math: With the BC-453 tuned 
to 415 kc its local oscillator is at 
415+85=500 kc. The third harmonic is 
500 x 3=1500 kc. This beats against the 
1415 kc IF signal from the BC-454. The 
difference is 1500-1415=85 kc. This 
works beautifully and gives you BC-453 
grade selectivity with no work at all, 
especially if you obtain the IF signal from 
the audio output line BC-454 as I do 
with the BC-348 and BC-652. This 
worked fine with the first BC-454 I tried 
— one I had modified as a kid, and which. 
had an output jack in the front panel 
adapter box. 

When I tried the same audio output 
trick with an unmodified BC-454 there 
was insufficient IF signal to drive the 
BC-453 mixer — it worked, but not very 
well. I got more IF signal by connecting 
to pin 4 (the diode) of the 12SR7 in the 
BC-454. I made the connection by 
removing the tube, wrapping a few turns 
of wire around the pin and reinserting it. 
This gives plenty of signal, but 
capacitance of the cable running to the 
BC-453 does detune the BC-454 detector 
stage. Inserting a small capacitor between 
the wire and cable would eliminate this 
problem but I didn’t actually bother to 
add the capacitor because it was just a 
temporary setup. I use my modified BC- 
454 when I want a BC-453 connected. 
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Figure 6: My second try at connecting the BC-455 (on the left) to the BC-453, where 
I got higher BC-455 IF output by connecting to the junction of R18 and R19. 


The 40 Meter BC-455 

~The next one: the 40 meter BC-455, 
which as anyone who has ever used one 
knows, has no selectivity to speak of. In 
this case you tune the BC-453 to 498 kc. 
The math: The LO is at 498+85=583 kc. 
The fifth harmonic is 2915 kc. This 
beats against the 2830 kc IF signal of the 
BC-455. The difference is 85 kc (2915- 
2830 kc). I tried coupling to the audio 
output of the BC-455, which worked, 
but as with the unmodified BC-454 the 
level of the 2830 kc signal at that point 
was too low to give a satisfactory signal- 
to-noise ratio. This is not too surprising 
because it takes several hundred 
microvolts of both IF and local oscillator 
signals at the 12K8 grid of a command 
receiver for proper operation of the mixer 
stage, while only a few microvolts is 
needed at the antenna post. The fifth 
harmonic of the local oscillator in the 
BC-453 is much lower in amplitude than 
the fundamental, which will also 
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contribute to lower output from the mixer 
stage. To get enough signal I had to 
couple closer to the IF output signal in 
the BC-455. In order to avoid the 
detuning problem I had run into with the 
BC-454 and because there was no bottom 
cover on the BC-455 I had chosen, I 
connected a 2000 pF capacitor in the 
detector circuit at the junction of R18 
and R19 in the BC-455 and ran a cable 
(using RG-174 coax) from the capacitor 
to the 12K8 grid cap. A much smaller 
capacitor would work at the junction — I 
used the 2000 pF unit because it had 
heavy leads — good for attaching the 
external wire. Getting a cable out from 
the underside ofan unmodified command 
receiver without making any new holes 
in the chassis is a trick. I used some fine 
Teflon wire to connect to my 2000 pF 
capacitor under the chassis, and ran the 
wire up through the centering hole in the 
12SR7 tube socket. The tube can be 


installed and removed even with the wire 
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running through the hole! 
I also tried some non- 
Teflon wire and it also 
worked. For grounding the 
coax shield I placed a solder 
lug under the top cap of 
one of the IF transformers. 
I used some tiny pin-and- 
socket terminals to connect 
to the RG-174, which then 
runs to the BC-453. With 
the cabling done in this 
way the only disturbance 


Figure 4 — Detail of the permanent IF output connection 


to the BC-455 is a single inthe BC-455. The wire connects to the 2000 pF capacitor, 
soldered connection. The which is connected to the junction of R18 and R18. Note 
added selectivity makes the that it goes through the alignment hole in the 12SR7 
BC-455 into acompletely socket. On top of the chassis it connects to the RG-174 ~ 


different receiver and has 
to be heard to be believed. 
Finally, I tried a 1.5-3.0 
Me receiver, the R-25/ARC-5, but I will 
leave the math as a reader exercise. For 
the math-averse, a simple alternative is to 
make the connection between the R-25 
and the BC-453, tune in a strong station 
on the R-25, then tune around with the 
BC-453 until you find the signal. You 
will find a couple frequencies in the BC- 
453 tuning range that will work. If you 
try this on an unmodified R-25 you will 
need to tap into the receiver for some IF 
signal. Wrapping some wire around pin 
4 of the 12SR7 is the easiest way to get it, 
and inserting a small coupling capacitor 
will eliminate detuning of the detector. 
Although you can use either the BFO 
in the BC-453 or the one in the receiver 
you are connecting to it, I have found 
that it is often better to use the one in the 
BC-453. This is because the BFO in the 
other receiver can sometimes overload 
the IF strip in the BC-453. To make an 
instant A/B comparison of the outputs of 
the receiver under test and the BC-453 
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cable which goes to the BC-453. The receiver is restorable 
to factory-original by unsoldering one connection. 


¢ 


Figure 5 — Detail of connections at the 
12K8 grid cap in the BC-453. The ground 
connection is made to a solder lug placed 
over the threaded stud which holds the 
cap on the IF can. Removing the two 
alligator clips restores the BC-453 to 


factory-original condition. 


you have to put them both on exactly the 
same frequency. To do so, simply turn on 
both BFOs and tune the BC-453 to zero 
beat the other receiver. With them set up 
that way you can listen to the output of 
CW and SSB signals on both receivers 
without touching either tuning dial. 
There are plenty of other receivers that 
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Figure 6 — The BC-455 connected to the BC-453 using the RG-174 cable. The cable 


runs in and out of the top covers that are left in place, but loose. Individual power 
supplies are adjacent to each receiver. The one on the right shows how small a 


command receiver power supply can be. 
would benefit from a Q5-er back-end 
and I would be interested in hearing 
from readers about their experiences in 
that regard. 

The “old timer’s trick” I referred to 
above has an actual source; Herb Brier 
(W9EGQ), who many readers will 
remember as the long time author of The 
Transmitting Tower ham radio column 
in Popular Electronics magazine in the 
fifties and sixties. This is quoted from 
W9IEGQ where it appeared in the above 
mentioned Commifhd Sets publication: 
“In most receivers a comparatively large 
amount of i-f voltage is fed to the second 
detector. Because of the proximity of the 
wiring etc, it is usually possible to obtain 
sufficient signal to operate the BC-453 
by connecting its antenna post through a 
shielded line to the tip of a phone pug. 
Insert this plug in the phone jack of the 
receiver and pick up the i-f signal...”. 
Neat, elegant, and it works just like Herb 
said it would. 

Modern Equipment in the Q5-er Role 

This brings up an interesting aside — 
that of using modern equipment as back- 
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ends for our old gear. 

The reason that BC-453s (and R-23s) 
were so often used as Q5-ers was that it 
was one of the few receivers that could 
tune to 455 kc. Today a lot of new 
equipment will tune to that frequency 
and lower, and any of those receivers will ' 
work nicely as back-ends. The first time 
I tried this, I ran a cable from the BC-348 
to the antenna post on my Drake R8, 
which I tuned to 915 kc and that gave me 
excellent AM, USB, LSB, FM, and CW 
reception, using the BC-348 as the front- 
end. But it didn’t take long for the novelty 
to wear off - if | am using vintage gear I 
don’t want modern equipment to be any 
part of the operation. In fact, when I 
want to set up a frequency on my WWII 
stuff I always use an LM-12 or BC-221 
frequency meter rather than a modern 
(and much quicker and more accurate) 
frequency counter. Still, the modern 
back-end idea is a good one and it works 
beautifully - if mixing the new with the 
old puts more old gear back on the air, so 
much the better. 

Ulrich Rhode uses this trick with his 
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Rhode and Schwartz EK 07 -receiver 
(reference 2), which was not designed 
for SSB. He uses a Rhode and Schwartz 
Model EK 056 as the back-end, connected 
to the 300 kc IF output of the EK 07. In 
this case the back-end is not needed for 
selectivity (the EK 07 is excellent in that 
department) — only fora detector designed 
for SSB. Ulrich demonstrated this 
configuration for Rick Dupree, NN2K, 
and me when we visited his shack in the 
spring of 2014. The combination 
certainly makes a classy receiving setup - 
the EK 07 sold for $6,000 in the sixties 
and the EK 056 for $7,000 in the early 
seventies and is not the kind of equipment 
likely to turn up at the next hamfest. In 
checking with a number of longtime hams 
I have not run across anyone who recalls 
ever having seen a piece of Rhode and 
Schwartz equipment at a hamfest! 
Background 

For readers who have never given a 
thought to improving the selectivity of 
an old receiver by adding a low frequency 
IF strip, an explanation is in order. 
Starting in the thirties, manufacturers 
settled on an intermediate frequency of 
455 kc for most receivers because it offered 
a good compromise between image 
rejection, selectivity, and cost. One or 
two IF stages at this frequency would 
satisfy all but the fussiest (and well-healed) 
broadcast listeners. Hams however were 
a little harder to please. 

One IF stage at 455 kc was found in 
the cheapest ham receivers (like the S- 
38) and didn’t get you much in the way 
of selectivity. These sets were nothing 
more than broadcast receivers with an 
added band switch and a BFO. Two IF 
stages (like the S-40) did a little better, 
but without a crystal filter such receivers 
were quite broad. Two IF stages with the 
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addition of a crystal filter (like the RME- 


69) worked well, especially for CW. Sets 
with three IF stages and a crystal filter 
(like the HQ-129) had good selectivity 
for AM even without the filter, and like 
the RME-69, with the crystal filter turned 
on, were excellent on CW. But fora lot of 
hams, the $129.00 for.an HQ-129 was 
beyond reach — the $129.00 in 1946 . 
dollars comes to about $1560.00 in 2014 
money, so most hams had to make-do 
with much less expensive receivers, and 
thus the quest for more selectivity in the 
receivers, which they could afford. 

If you cascade enough stages at 455 ke 
you can achieve excellent selectivity with 
nice skirts - six IF stages will do the job as 
any R-390 (the non-A) owner can attest. 
The reason for the six stages in that 
receiver is that it allows a very wide range 
of bandwidths (2 to 16 kc) with excellent 
skirt selectivity (the 0.1 and 1 ke 
bandwidths use a crystal filter). Of course 7 
this comes with size, weight, complexity, 
maintenance, and price penalties and was 
not available to hams (except those in the 
military) back in the fifties. The quest for 
selectivity introduced hams of the time 
to Q5-ers, lattice and half lattice crystal 
filters, Q-multipliers, audio Q-multipliers 
(e.g., the National Select-O-Ject), audio 
filters, tuned/resonant speakers and more. 

As a Novice in 1959 I started off with 
an AR-3 and its one IF stage. Before long - 
I gota Q multiplier and experienced near 
“single signal” selectivity for the first 
time. It worked beautifully for CW but | 
never found that it helped much for voice 
signals. In the intervening years I have 
acquired a lot of vintage receivers 
(including those I listed above) and have 
found in each case that I was never 
satisfied with using a crystal filter to 
improve voice reception. This is also the 
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case with my BC-348, which is why I use 
the R-24/ARC-5 Q5-er. The crystal 
filters in these (and other of my receivers) 
are aligned and working correctly, but 
still, they just don’t do it for me. Iam not 
alone in this regard — over the years I have 
talked to a lot of other hams who have the 
same issue with crystal filters and AM 
reception. 

Another way of looking at selectivity is 
to compare the selectivities of the entire 
set of command receivers, all of which 
have two IF stages and are quite similar, 
except for their intermediate frequencies. 
The change in selectivity from the 85 kc 
IF in the Q5-er to 2830 kc in the 40 
meter receiver quantifies the change in 
selectivity as a function of intermediate 
frequency and is an alternate way of seeing 
the dramatic difference you hear when 
you listen to the direct vs. Q5-er outputs 
of the 40 meter receiver. The data in 
table 1 are from the instruction book for 
the model RAV command receivers 
(reference 3), which I used because it 
includes the three receivers covering 9 to 
27 Mc. These receivers, with their 4200 
keuul F s, 
consequences of having an IF even higher 
than the BC-455. Note the worsening 


skirt selectivity for those receivers as you 


illustrate the selectivity 


go from one to the next, even though 
they all use the same intermediate 
frequency. I believe that this is due to 
progressively lower selectivity in the RF 
stages as you go higher in frequency. 
Some Historic Background 

The term “Q5-er” as a shorthand 
description fora very selective IF strip for 
receivers first appeared in a December 
1947 QST article titled The Q5-er by 
Philip Rand, WIDBM. An editor's 
footnote explained the use of “Q5-er” as 
the title: “ ‘Q5-er’ is used here as an 
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abbreviation for ‘QRK5’ the maximum 
readability report in International Q 
Signals. Many operators incorrectly refer 
to the readability as ‘QSA (1-5)’ — which 
is the strength report in the same system.” 
I will return to this piece, but first I want 
to mention two earlier articles on the 
topic. 

The first QS 7 article on high selectivity 
IF strips appeared in the June 1941 issue, 
The Selectable Single-Sideband Receiving 
System by J. LA. McLaughlin. The article 
is about a technique for eliminating 
interference to AM signals caused by 
multiple heterodynes. The “Single- 
Sideband” in the titles refers to either the 
upper or lower sideband ofa conventional 
AM signal, not single sideband as we use 
the term today. McLaughlin showed how 
to reduce interference by tuning to either 
of the two sidebands by using a very 
narrow IF amplifier. It was not a 
construction article and included only a 
block diagram and selectivity curve. The 
system included a 50 kc IF strip, used 13 
tubes and was shown connected to an 
SX-28. 

The second article, by the same author, 
Exit Heterodyne QRM, appeared in QST 
six years later (October 1947) and showed 
a similar circuit, but simplified and 
improved, with a complete schematic and 
now using only seven tubes. McLaughlin 
explained how the earlier system had 
been adopted by the FCC and used by all 
of their primary monitoring stations. It 
was also used by the OSS and later in the 
war a simplified and improved version 
was developed by them. (See reference 4 
for more information on this fascinating 
piece of WWII equipment.) This article 
had enough detail that it would have 
allowed technically skilled hams to adapt 


McLaughlin‘s ideas into a working unit 
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but there was not a detailed parts list so 
it was not quite a construction article. 
One problem would have been that the 
design used 50 kc IF transformers, which 
as far as I know were not commercially 
available at the time. 

W1DBM with his “Q5-er” article was 
the first such ham to make a practical 
ham application of the concepts in 
McLaughlin’s work - in his article he 
describes adding a narrow IF strip to a 
BC-312 receiver. He did this by changing 
the last IF stage of the BC-312 to serve as 
a mixer, which then was used to convert 
the IF from 470 kc to 175 kc. He used 
four 175 kc IF transformers and a single 
IF amplifier tube in the IF strip. He fed 
the amplified, narrowed 175 kc signal 
back to the detector in the BC-312. His 
Q5-er contained only two tubes — a 6C5 
oscillator running at 645 kc, and a 6K7 
IF amplifier. The 6C5 output was routed 
into the BC-312 and provided the local 
oscillator voltage for converting its 470 
kc IF to 175 ke. (645-470=175). This 
was not a step-by-step article — Rand 
pointed out that: “It will be necessary to 
change the b.f.o. in the receiver to the 
new i.f. of 175kc.” - without explaining 
exactly how to do it, so you would have 
needed some technical skill to make the 
whole thing work. The conversion 
requires digging deep into the BC-312 
and I know that many hams would have 
been reluctant to attempt doing so. 

Note that W1DBM used 175 kc IF 
transformers, which were available at that 
time. Before manufacturers settled on 
455 ke as an intermediate frequency, 


many of them used 175 kc and as a result ' 


such transformers were commonly 
available — you could have purchased 
new ones, or in true ham fashion, 


scrounged them from junk broadcast sets. > 
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My copy of Alfred Ghirardi’s Radio Physics 
Course mentions only 175 ke as an 
intermediate frequency. I have the 1933 
edition, printed in 1942 with revisions, 
but they never got around to revising the 
intermediate frequency chapter. 

Just a month after W1DBM’s article 
appeared, QST revisited the IF selectivity 
situation with a piece appearing in the 
Technical Topics column, The Lazy Mans 
Q5-er (January 1948). The article was 
unsigned but carried the initials “B.G.” 
That had to have been Byron Goodman, 
W1DX. With this article the earth moved, 
so to speak — Goodman described in 
print for the first time using the BC-453 
as a selective back-end for receivers. He 
emphasized how easy it was to make it~ 
work — just get the BC-453 powered up, 
steal a little IF signal from your receiver, 
connect it to the antenna post on the BC- 
453 and you are in business with 
amazingly good selectivity. To me, a very 
interesting part of the write-up is that 
Goodman took the time to explain just 
what a BC-453 actually was — prior to 
this article hams would have had little or 
no knowledge of the BC-453, or what it 
was for. 

A quote from the article: “You have 
probably seen those advertisements for 
the ‘ARC-5’ or ‘274-N,’ complete or in 
parts. The part we’re interested in right — 
now is the receiver that tunes from 190 to 
550 kc. Up to a few months ago it was for 
sale mainly to private airplane owners 
who might be interested in a beacon 
receiver, but the smart ex-Gls who had 
worked with the things remembered the 
specs and latched on to them for another 
reason. Independently, two different 
hams (W5KWI, W6OZB) tipped us 
off...Adding the BC-453-A to the tail 


end of your receiver is as painless an 
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operation as you'll encounter in any 
surplus deal.” 

With this article the terms “BC-453” 
and “Q5-er” became interchangeable and 
if you had some other piece of equipment 
that you were using as a back-end you 
would have to clarify that you were not 
talking about the BC-453. From this 
point, anyone who wanted some real 
selectivity could have it without building 
a multiple stage IF strip or having to 
tackle complex or tricky modifications of 
a receiver — assuming of course that your 
receiver had an IF somewhere in the 
range of 190 to 500 kc. 

About this time a lot of hams had 
begun to use surplus receivers, many of 
which, like the BC-348, had an 
intermediate frequency (915 kc) outside 
of that range. Within six months (June 
POaSenOSd othe Surplus: Corner 
department was devoted to the problem 
of using a BC-453 with the BC-348 and 
was titled A Q5-er for BC-348 Owners, 
where four hams described four different 
methods for getting these two receivers 
to work together. Two of the approaches 
would have made the BC-453 into a 
parts set for today’s users and involved 
modifying the tuning range BC-453, 
allowing it to receive 915 kc. The first 
required replacing the padder condensers 
and removing the slugs from the RF coils 
of the BC-453. The second approach 
required rewinding the BC-453 REF coils. 
The other two methods did not require 
any modifications to the BC-453. The 
first of these, Building a Simple Converter 
is interesting — the author didn’t show a 
%chematic, instead referring to a recent 
QST article and ARRL handbook 
circuits, assuming that the reader could 
figure it all out. The converter used a 
mixer and crystal controlled oscillator to 
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convert the BC-348 IF to a frequency 
somewhere within the tuning range of 
the BC-453. The second method (by 
W1DBM again) was novel, using an 
external crystal oscillator in the 370 to 
720 kc range to beat with the BC-348 IP 
signal, with both the oscillator and IF 
signals connected to the antenna post on 
the BC-453. The mixing took place in 
the 12SK7 RF stage, something we usually 
try to avoid! 

New Life for the Q5-er appeared in 
February 1951 QST, authored by Douglas 
Jordan, who by now did not find it 
necessary to explain exactly what he meant 
by “Q5-er.” The article, an early one ina 
torrent of command set pieces showed a 
number of “improvements” that could 
be made to the BC-453 described in 
Goodman’s earlier article, including a 
new audio stage on the rear deck and a 
coax connector to replace the antenna 
post. Like many of the articles to come, 
this one converted the BC-453 into a 
parts set for hams today. 

Manufacturers were quick to take 
notice of the advantages of a low frequency 
IF system. The McMurdo Silver 
Company offered the model 805K, a 100 
ke IF strip - the first ad for it appeared in 
January 1949 QST. The 805K could be 
added to any receiver with an IF in the 
range of 450 to 500 kc for $24.50, less 
tubes. Hallicrafters was first (1951) to 
market a receiver incorporating a low 
frequency (50 kc) IF strip, the S-76 - the 
one with the big S meter and a price of 
$170.00. The closest Hallicrafters 
receiver without the 50 kc IF strip was 
the S-40B, which sold at the same time 
for about $90. Buying a Q5-er (or the 
805K) for your S-40 would have been 
much cheaper than upgrading from the 


_ §-40 to the S-76, which might explain 
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why the S-76 is rarely seen today. By the 
end of the decade almost all of the major 
ham manufacturers offered double 
conversion receivers with low frequency 
IF stages, including Hammarlund, Drake, 
National, Heath, RME, and Gonset. The 
big exception was Collins, which had a 
different approach for selectivity. The 
use of low frequency IFs is a very good 
idea, and Drake used it right up to the 
end of their manufacture of ham receivers 
— my R8 has a 50 kc IF and first class 
selectivity. 
Final Comments 

W2ZGY’s idea of using harmonics of 
the BC-453 local oscillator might at first 
seem a little odd and of questionable 
engineering practice but that is not the 
case at all. The Collins 75A-1 uses a PTO 
tuning from 2.0 to 3.0 Mc on the lower 
bands. On 10 and 11 meters it uses the 
second harmonic of the PTO (running 
from 4.0 to 6.0 Mc). As a result, on 10 
and 11 meters the kilocycle dial increment 
is 2 kc rather the 1 kc for the lower bands 
— this is the only disadvantage of using 
the second harmonic, which is not much 
of a disadvantage when on many other 
receivers of the time you were lucky to get 
dial accuracy of 100 kc. Another Collins 
receiver, the R-105/ARR-15 also uses 
local oscillator harmonics. In the R-105, 
the fundamental range of the PTO is 2.0 
to 3.0 Mc, and harmonics up to the sixth 
are used — on the highest band the 
oscillator tunes from 12 to 18 Mc. Unlike 
the 75A-1, the R-105 uses tuned 
multiplier stages to optimize the local 
oscillator signal no doubt because of the 
high order of some of the harmonics. 
Some inexpensive broadcast sets in the 
thirties and forties used the second 
harmonic to add a “police band” without 
adding much in cost. I seem to recall that 
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the Heathkit HR-10 receiver used a local 
oscillator second harmonic for the forty 
meter band, but that receiver and my 
notes on it are now long gone. The 
champion for the use of harmonics (up to 
the 30th or higher) in a receiver is the 
drift-cancelling Wadley Loop circuit, 
which was used in a number of familiar 
receivers including the Racal RA-17, 
Barlow-Wadley XCR-30, National 
HRO-500, Drake SSR-1, Radio Shack 
DX-300, and Yaesu FRG-7. 

I must admit that after a fair amount of 
listening to the BC-454 and BC-455 
with the BC-453 connected I have found 
that most of the time I end up listening to 
the receivers directly, without the Q5-er. 
I find it more interesting to listen to 
signals on the sets as they were designed 
rather than modified with the new back- 
end, in spite of the vastly improved 
selectivity that comes with using it. 

What is especially interesting to me 
with the stock BC-455 is to hear the 
challenge it would have presented to new 
Novices trying to make CW contacts, 
and WWI pilots trying to use it on voice 
to receive commands. The BC-455 is 
much better for CW than voice because 
you only hear beat notes from signals 
within a few kilocycles - of course you 
can hear 25 kc worth of other stations, 
but your ears can tune them out relatively 
easily without the beat note. On voice 
this trick does not work and today the 
BC-455 is often useless for a 40 meter 
AM QSO, but those WWII pilots, 
especially in the Pacific, did make it work 
because it was all they had. Itis important 
to keep in mind that using a BC-455 for 
plane-to-plane communication during 
the war is a completely different 
application from using it for a 40 meter 


AM QSO today. And today, if the BC- 
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455 were the only receiver I had, I would 
not hesitate to use it with the Q5-er in 
place, but I do have plenty of other 
receivers. 

The stock BC-454 has better selectivity 
than the BC-455 and is quite usable 
without the Q5-er. I used one as a Novice 
along with my AR-3, and although rather 
broad by today’s standards I made plenty 
of CW contacts with it. On AM it is a 
little wide, but it is more usable for that 
mode than the BC-455. As with the BC- 
455, if I really want to listen toa particular 
station I have other receivers I can use 
instead, but in my early ham days the 
BC-454/BC-455 to BC-453 combination 
would have been dynamite. Of course I 
plan to demonstrate these receivers to 
shack visitors both with and without the 
Q5-er in-line - there is a real “WOW” 
factor for the BC-455 that you really 
have to hear to fully appreciate. With the 
BC-454 the “wow” factor is still there 
although now in lower case. 

I must add here that the one situation 
where I always have a Q5-er (my R-24/ 
ARC-5) set up and ready to go is with my 
BC-348, for when I use it on the East 
Coast Old Military Net and the message 
must get through! But in that instance I 
have the rationalization that my receiving 
setup is 100% WWII equipment, 
unmodified, and merely interconnected 
in a postwar manner. My tendency to 
keep things as original as possible shows 
up in other ham radio areas for me. I once 
had a DX-100B and still own a Johnson 
Ranger and kept them both 100% stock 
to preserve their “vintage audio” sound. 
And I have never added a product detector 
to any of my receivers — I am fine with 
shutting off the AVC and turning down 
the RF gain control when I want to use 
one of them for SSB or CW reception. 
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My rule-of-thumb for the command 
receivers in my collection is that I have 
restored (or left) each of them in their 
original factory-new condition. That way 
I can connect any of the receivers to any 
of my power supplies and they all work 
without any fussing, and I can listen to 
them performing the way they did when 
they were new. The thing that keeps me 
from being 100% purist is that except for 
two of the receivers, I do not power them 
with dynamotors. And my one exception 
to factory-new sets is that modified BC- 
454, which I have kept in its kid-mangled 
condition because it is not restorable 
anyway. Connecting a wire to pin 4 on 
the 12SR7, or adding the 2000 pF 
capacitor, pulls me a little further below 
100% on the “purist” scale but the fun- 
factor of getting to hear what the BC-453 
can do for these sets makes it all 
worthwhile. 

I was curious to know a little more 
W2ZGY iand?. did some 
investigating. Pete Varounis, NL7XM, 
“The Callsign Historian” (5) furnished 
me with the following: Fred was first 
licensed around Christmas 1948 and lived 
in Syracuse NY. W2ZGY first showed up 
in the spring 1949 issue of the callbook 
and last appeared in the fall 1957 issue. 
In that time his address never changed. 
In further digging I found only one 
additional tidbit — Fred was the author of 
a “Strays” that appeared in July 1949 
QST (page 65), where we learn that he 


worked at General Electric, and that in 


about 


addition to being a good engineer, as per 
his Q5-er article, Fred had a fine sense of 
humor. Here is the complete text of the 
CStrayss 

“Dear Ed.: I have been watching them 
make some h.f. crystals here and thought 
you'd like to know how it’s done. They 
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start by taking a small shadow and cutting 
itin half to make a wish. They then worry 
this down to, say, 51.62 Mc! — W2ZGY, 
Crystal Section, GE” 

It is a shame that W2ZGY’s Radio & 
Television News article was lost for so 
long because it would have given many 
hams of the time a lot more in the way of 
selectivity on many of their surplus 
receivers and would have saved a number 
of BC-453s from being torn up. Today, 
we can benefit from his idea, running 
myriad receivers with a BC-453 back- 
end - without any modifications to them 
and without any effort beyond connecting 
a cable (with a coupling capacitor). And 
we can listen to the receivers operating in 
their original condition with one ear while 
listening to the Q5-er output with the 
other. Restoring the receiver (and the 
Q5-er) to its original configuration is as 
simple as removing the cable. I want to 
finish by re-quoting W1DX: “Adding 
the BC-453-A to the tail end of your 
receiver is as painless an operation as 
you ll encounter in any surplus deal.” 
Indeed, and it works with a lot more 
receivers than Goodman ever imagined. 
References: 

1) Almost all issues of the magazine 
from 1919 through the end of 1962 have 
been scanned and are available at 

http://americanradiohistory.com/ 
Radio_News_Master_Page_Guide.htm 

The magazine title evolved through 
the years, as you will see if you browse the 
set. An amazing part of this archive is 
that the issues are word searchable. A 
search for a portion of the title, like 
“Above 500” will find the article in short 
order. In addition, there are many other 
radio magazines on the site. 

2) The Rhode and Schwartz EK 070 
Receiver, Ulrich Rhode, Electric Radio, 
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February 2014 

3) The model RAV command receivers 
were not produced in quantity (only 46 
of each) and are never seen today. The 
manual: Instruction Book for Model 


RAV_ Aircraft Radio Telegraph and 


Telephone Receiving Equipment, 
Aircraft Radio Corporation, March 


13,1940 
4) My article, The Central Electronics 
Sideband Slicer Receiving Adapter Part 


2, Other SSB Adapters, appeared in April 
2012 Electric Radio, issue #275. 


5) Pete is the guy to talk to if you need 
to investigate an old callsign. He may be 
contacted via email — his address is listed 
on his QRZ.com page, which also has a 
link to reviews of his research work. Also, 
see my review of Pete’s work for me and 
how he does it, in September 2013 
Electric Radio. 


In last month’s issue, ER #303 for 
August 2014, K6GLH’s article on the 
Johnson Desk Kilowatt Fan Fix incorrectly 
stated that 
accomplished by reversing the propeller 
on the motor shaft.” 

A minor correction to the article, 


“Airflow direction is 


beginning on page 38, should now read 
“Airflow direction is accomplished by 
reversing the motor armature.” 


ER 
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AM Carnes Net [ES mornings, 8: 30AM wanes es cime! 38 7a Qsx W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday afternoon, 4PM EST, 3837 kc, QSX David, KA2J 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX KWOJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Nea 
monthly, 3880 ke starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 


Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with GAM Eastern Time pre-net. 
QSX for both nets Warren, W1IGUD 
Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 


‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 ke. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 


check in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 


Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WA5IGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) 1st Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W60OM) 4th Wed, Vic (KGIC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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The URM-25D Signal Generator’s 


Power Switch 


By Tom Marcellino, W3BYM 
Rockville, MD 


If you own a surplus URM-25 signal 


generator and have experienced 
intermittent operation, when sometimes 
it operates normally and sometimes the 
line fuse blows, the AC power switch 
may be your problem. 


The switch is a DPST toggle and 
transfers both sides of the AC line. The 
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Figure 1: Closeup Photo of ne Damaged URM-25 Power Switch 


internal spacing between contacts is 
extremely small. That allows shorting to 
occur and even welding of the contacts. 
Looking at the close-up photo below 
(figure 1) of the damaged switch, a U- 
shaped brass bar is used to transfer both 
wiper arms of the switch. In my switch 


one side of the brass bar had welded itself 


to a wiper arm and the other wiper arm 


shows signs of arcing. 
I wouldn’t call this design “bad 
engineering” but just a bad idea. I replaced 


the original DPST switch with a SPST 
switch, and switch only the high side of 


SS 
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the AC line. Both fuses are still active. 


Zener Diode Protection for Vintage 
Solid State Equipment 
By George Misic, KE8RN 
Allison Park, PA 


If you are powering a vintage solid 
state treasure from a common regulated 
power supply using a series regulator 
transistor (the most common design for 
small, regulated nominal 12 VDC 
supplies), consider putting a 5 watt, 15 
volt zener diode across the power input 
of your solid state equipment. 

Ideally, there will be a fuse between the 
power supply and the zener diode across 
the radio’s power input connector. The 
reason for doing this is to protect the 
solid state equipment from damage in 
the event the series regulator transistor 
fails in a shorted condition, putting 16- 
24 VDC on your delicate vintage solid 
state radio. 

Put the zener diode directly in the 
radio to be protected; if the power source 
puts out more than 15 volts, the zener 
diode will limit the input voltage to 15 
volts. If a series fuse is used somewhere 
between the power supply and the zener 
diode, the diode will cause the fuse to 
blow if a fault occurs. An added bonus is 
that the zener diode will serve as a polarity 
protector. If a reverse polarity is applied, 
the zener will be in the forward- 
conducting mode, and will limit the 
reverse polarity voltage to about 0.8-1.0 
VDC. This is very cheap and simple 
protection for rare, delicate, solid state 
equipment like the Davco DR-30. 

I installed the Zener diode when 
building a regulated power supply to 
operate my treasured Davco DR-30 ham 
radio receiver off of the AC line. 


I used a 5 watt zener so it would be 
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“beefy” enough to blow the fuse in case 
of a fault from overvoltage or reverse 
polarity. A good diode choice is the 
MicroSemi 1N5352BTPMSCT-ND. 
They are available in single quantities 
from Digi-Key for 55 cents each; very 
cheap protection. 

Like many older solid state radios, the 
Davco contains semiconductor devices 
made of “Unobtainium.” They can be 
very difficult to replace if damaged by 
overvoltage or reverse polarity. 


Solid State Tube Replacements 
By Orlin Jenkins, KOOJ 
Greeley, CO 


Recently my friend Kenny (W7ITC) 
was repairing a vintage receiver that 
needed aul LOsmixeritupes ThecllWwous 
getting very hard to find and very 
expensive, and Kenny found a web site 
that is selling solid state replacements for 
the 1L6 and also many other tube types 
specifically designed for the Zenith 
Transoceanics such as 50A1, 1R5, 1U4, 
3V4, 185, and 1U5. They are unique in 
that the solid state replacements are built 
into real glass tube envelopes, see the 


photo. 


This company has an on-line order 
form. The web site is: 

http://www.solidstatetubes.com/ 
index.html 

Their email address is: 


eeal01_2000@yahoo.com 
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Lafayette KT-200 Update 


By Tom Lewis, N4TL 
Raleigh, NC 


I enjoyed Jeff Covelli’s (WA8SAJ) 
article in the July 2014 issue of ER, The 


t & Audio Audio >” 


— 


Lafayette HE-10/KT-200 SWL Recewer. 

I worked on a KT-200 some time back 
and these pictures show where the 
alignment capacitors are for each band are 
located. There is also a picture that shows 
the tube locations. 


Figure 1: KT-200 Tube Locations 


[Editor's Note: The original text from 
the HE-10 article reads: “...The RF 
alignment came next and it was not easy 
because the manual did not have the 
adjustments labeled on the provided 
pictorial. I had to look at the band switch 
tab going to the coils and padder caps for 
each band to find what should be aligned. 
I labeled my copy of the manual for 
future alignments if another HE-10 came 


in for alignment (not likely). The RF 
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alignment went well after I was able to 
decipher all the needed adjustments. ...”] 


Figure 1, above, shows the KT-200’s 
tube locations. Figure 2, top right on 
page 37, shows all of the per-band 
adjustments in the vertical columns. 
Finally, figure 3, lower right, shows the 
oscillator, RF, and antenna adjustment 
locations that can be identified per-band 
by referring to figure 2. 
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The Central Electronics GC-1 
Gated Compression Amplifier 


By Ron Pollack, K2RP 
659 Shanas Lane 
Encinitas, CA 92024 
ron.k2rp@gmail.com 


The movement away from traditional 
AM phone to SSB was in full swing during 
the mid-1950s. Transmitters, of course, 
needed to be replaced or at least fitted 
with a sideband generator or adapter, 
such as the Heathkit SB-10, to experiment 
with the latest trend. Many of the early 
SSB transmitters were homebrewed from 


articles in the magazines, but they were 


much more complex and critical to build 
and adjust than the AM designs. So, in 
order to get on the air with SSB, aham of 
that era had to “bite the bullet” and 
invest money and time to make major 
changes on the transmitting side. 

Receiving was a bit simpler. To “get 
one’s feet wet” receiving SSB signals was 
possible with any of the medium priced— 
or better-AM/CW receivers found in 
most ham shacks of the day. But, these 
receivers were not ideal for SSB, for 
several reasons. 


The traditional BFO disabled the AVC 


Figure 1: The Central Electronics GC-1 was introduced during 1956. 
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Figure 2: Seen without its cover, the GC-1 looks very simple. However, the “Gate 

Compression Audio AGC” circuit has U.S. patent number 2-659-777. It is actually 
an advanced audio AGC unit offering an output level increase of 3 dB for an audio 
input change of 40 dB, at least a 20 dB greater range than conventional audio 
compressors obtain. It was very useful when trying to copy a roundtable SSB kw 


station and a weak station. 


circuit. The “drill” was to use full AF 
gain and use the RF gain to control audio 
output. This kept strong signals from 
overloading the receiver. With the rapid 
rise of “round table” contacts, where each 
station was likely to be of a different 
strength, the method became unwieldy, 
requiring “riding” the RF gain. 

Tuning an SSB signal was also tricky 
due to both sidebands being received and 
detected. The faster tuning rates on some 
receivers added to the fine touch required 
to make a signal intelligible. And, the 
stability of many of receivers of the era 
left something to be desired, which is 
more critical on SSB than AM, due to the 
BFO injection and narrower bandwidth. 

Several manufacturers designed 
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adapters to make existing receivers 
compatible with SSB operation. Examples 
are Hammarlund, with their HC-10 
Converter (See article in ER #286, March 
2043.),,:and Central Electronics’ 
Sideband Slicer. The HC-10 addressed 
most of these concerns, and became the 
“rear end” of the popular HQ-170 and 
BOA USQNsericc a Ube Sidebande slicer 
provided selectable sideband and carrier 
injection, but did not address the AVC 
deficiency of early receivers. 

Among the “gadgets” developed to turn 
older receivers into units that would 
perform adequately for SSB, (none of 
which had much commercial success) 
was the Central Electronics GC-1 Gated 
Compression Amplifier. 
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Central Electronics had addressed the 
issue of selectable sidebands with the 
Sideband Slicer. The original model A 
only solved that issue. Later, improved 
selectivity was offered with the “Desk 
Model DQ” Q-multiplier. The Model B 
Sideband Slicer incorporated the 
“Multiphase Q Multiplier” into the 
original model A, eliminating one more 
“box” on the desk. There was even a kit 
“Model AQ Converter” offered to 
upgrade the model A to a model B. 

Still, the important problem of AGC 
being unavailable while using the BFO 
for CW and SSB still made using older 
receivers impractical. Central Electronics 
came up with a clever solution in the GC- 
1. While most AGC systems apply voltage 
to the RF and IF stages to reduce gain, 
this unit applies the AGC to the audio 
stage. This has the advantage of ease-of- 
installation. The only connection to the 
existing receiver is to the audio output, 
with the station speaker connected to the 
GC-1. The circuit senses loud audio and 
provides a feedback voltage to reduce 
gain in the audio stage. If the Sideband 
Slicer was used, there was carrier insertion 
provided, so that the receiver could be 
switched to the AM detector and the 


40 Electric Radio #304 


Figure 3: This is a view Ralow tie GC- V’s ancowded chassis. 


AGC was active. With the compression 
amp alone, BFO injection was provided 
by the receiver, and no AGC was available 
in the front end. I suspect that in those 
cases, the front end could be overloaded 
by a strong signal, even before the audio 
stage. 

Still, the engineering and execution of 
the design is superb, like all other CE 
products. It might be considered “over 
engineered,” like many of their designs. 
(Ask anyone who’s done any major work 
on a 1LOOV!) 

I don’t believe that any of these 
“gadgets” achieved any significant 
commercial success. There may be several 
reasons for that. In the mid-50s several 
very capable receivers were introduced at 
reasonable prices, making it tempting to 
trade the NC-183 or HQ-140 for an SX- 
96, SX-100 or a Drake 1A, for example. 
These could be bought for $300 new, 
about the same as an adaptor plus the 
trade-in value of the existing receiver. 

In addition, in the case of the GC-1, 
there was virtually no advertising or 
promotion of the unit. It was reviewed 
briefly in the June 1957 Recent Equipment 
column of QST, which mentioned that it 
might be suited for a speech compressor 
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*PATENT NO. 2-659~777 


DONT DIVE FOR THE GAIN CONTROL! 


IMPROVES ANY RECEIVER 


GET A MULTIPHASE MODEL GC-1 


GATED COMPRESSION AMPLIFIER* 


Now — it’s no longer necessary to ‘“‘ride’’ the gain control in SSB—AM—CW round 
tables in an effort to copy the ‘‘barefoot’’ rigs along with the KW rock crushers! 
Merely set the Sensitivity control so that the weakest signal in the round table is 


Q5 and presto — no more blasting. 


output 


listening pleasure. 


eee COM ee se eS eo 


Price 


The GC-1 is a complete audio output system. With its novel Gated Audio AVC 
circuit, changes in level of approximately 40 db. produce less than 3 db. variation in 
The. unit may be connected between the receiver or Sideband Slicer output 
and the speaker voice coil — it’s that simple. 

Thousands of GATED COMPRESSION units are in daily use by Deaf Training 


schools throughout the world to prevent painful ‘‘blasting’’ and to provide relaxed 


Get your MULTIPHASE GC-1 now! Then sit back ~ relax — enjoy ham radio and 
pity those who are still diving for the gain control. 


. . Wired 


$59.50, Kit $49.50 


Figure 4: Here is an ad that CE ran in the October 1956 QST. A scan of the Central 
Electronics sales brochure (dated 9-18-56) is available at Nick Tusa’s excellent web 
site: http://ce-multiphase.com/brochures.html. 


as well. The only mention I could find in 
CE advertising was one line at the bottom 
of display ads featuring other products. 
Even those entries were rare, so the 
awareness of the GC-1 was likely quite 
low. 

My impression is that rather than 
“haywiring” the receiving part of the 
station, those who were interested in 
testing the SSB waters jumped in with 
both feet and purchased both a receiver 
and transmitter for the new mode. 

Another curious observation is that 
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while CE and B&W both produced 
receiving adapters, they didn’t produce 
receivers. Perhaps they reasoned that 
making it economical to enter the SSB 
world would help sell their transmitters 
and transmitting adapters! 

None of this is to diminish my respect 
for Central Electronics. While Collins 
enjoys the “glory” of the SSB revolution, 
the original pioneering, engineering, and 
marketing of the new mode was done by 
CE! 

ER 


September 2014 4] 


NA” 


: 


Annual Electric Radio Index: July 2013 to June 2014 


Issues 290 to 301 


Compiled by Don Buska, NXNOO 


http://www.radiolabworks.com/ersearch.html 


Category/ Title 


Antennas 

An 80-Meter Inverted Bow Tie Antenna With 
an Add-On 160-Meter Resonator 

An Easy Way to Add 17 and 12 Meters to a 
Butternut HV-6 Antenna 
Collecting/Repair/Restoration 

Drake R-4A Restoration, A 

Dry Transfer Lettering 

EF Johnson Rubber Trim Material 
Electronic Component Availability, Paint 
Removal, Packing Material 

Fixing Broken Ceramic Trimmers in a BC-348 
How to Make Your Own Bias Batteries 

HP 141T Spectrum Analyzer Fuse Blowing 
National NC-108T Rebuild Project, The 
Plastic Knob Repair 

Rear Support for Racked Equipment 
Rebuilding the Eveready #411 Battery 
Rebuilding the Hallicrafters SX-28 

Repairing the Ocean Hopper (and others) 
Replacing the VFO Coupling in Johnson Transmitters 
Taming the Heathkit HW-17 

Transformer Repair, A 

Transformer Rewind Service 

Wrinkle Finishing and Panel Lettering 
Companies and Individuals 

Central Electronics and Wes Schum, 
Follow-up: Central Electronics and Wes 
Schum: Preserving the History 

Warren Bruene, W5OLY, the Designer of the Collins 30S-1 
Construction 

250 Watt Classic CW Transmitter, A 

All American Seventy Five (AA75), The 

Build a Parallel Connected 815 Transmitter 
(With a Push-Pull 815 Modulator) 
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Issue Number/Page 


292/38 


299178 


301/10 
301/45 
301/45 


301/44 
298/26 
290/35 
292/28 
290/43 
301/28 
301/45 
290/34 
300/22 
292/30 
300/10 
301/37 
301/42 
292431 
293/21 


291d 2 


292/45 
294/16 


301/2 
293/10 


295/2 


Category/ Title 


Compactron Regulated Power Supply, A 
Completing My Lew McCoy 35 Watt Transmitter 
CW Receiver with a Double-Tuned Regenerative Loop, A 
Elusive Air Champ 200, The 
Globe Master, A One Kilowatt AM Transmitter, Part 1, The 
Globe Master, A One Kilowatt AM Transmitter, Part 2, The 
Globe Master, A One Kilowatt AM Transmitter, Part 3, The 
Homebrew Broadcast Band DX Receiver, A 
Pill Bottle T/R Relay, The 
Replicating an Electronics Illustrated Command Control Center 
for the Command Set 
Son of DK-60 Coaxial Relay, The 
Variable Isolated AC Power Source, A 
W2EWL Cheap and Easy S.S.B. Redux, Part 1, 
W2EWL Cheap and Easy S.S.B. Redux, Part 2, 
Contests 
2013 ER Heavy Metal Rally, The 
2013 KD@HG Electric Radio Heavy Metal Rally, The 
Classic Exchange CX, Winter 2014 
Pale cUmo to assicenxchance, (Xt? he 
Corrections 
Corrections to the AA75 Transmitter Project 
in ER #293, October 2013 
Hamfests/Conventions 
AM International Annual BBQ 
NAB Ham Radio Reception on April 10, 2013 
Near-fest XIII, May 04, 2013 
Vintage Military Radio Net ART-13 Roundup 
Military 
BC-223 Update: The Mystery Callsign KNIBOF 
Bio-2 29, Part*2:} 
The Command Receivers - The Adapter Boxes, Part 1 
Command Receivers - The Adapter Boxes, Part 2 
Discovery of a Genuine Cosmos PTO: for the R-390 (non-A) Receiver 
Hallicrafters R-44/ARR-5 HF Receiver, The 
Pre-Production R-390 Receiver, The 
Selectivity Enhancement for the SCR-274-N 
and AN/ARC-5 HF Receivers, A 
U.S. Navy Type GF Transmitter, Part 1, The 
U.S. Navy Type GF Transmitter, Part 2, The 
Uncommon Collins CU-286/FRR-33 Antenna Coupler, The 
Vintage Military Radio Net BC 375/191 Shootout 
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Issue Number/Page 


299/20 
DOSPLS 
301/31 
298/15 
ZOTIAG 
298/2 
299/8 
2912. 
29916 


DO DISS 
290/17 
300/18 
294/28 
295126 


298/42 
294/14 
296/45 

29M 


294/43 


290/38 
291/30 
29t/28 
292/41 


292125 
ZIOV2Z5 
290/25 
301/16 
2 TLG 
297/28 
ZOVIV2 


300/13 
294/38 
296/15 
292/16 
297/44 
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Category/ Title 
Military, Continued 
World War II Intrigue with Al, Joan and Eleanor 
Miscellaneous - General 
Long Lost QSL Card, The 
My Experiences with Fistell’s Electronics in Denver, Colorado 
My New FCC Radiotelegraph License 
New Museum Club to be Part of the 2013 
Parachute Mobile: In the Air, On the Air! 
Real Miracle of Television, The 
The End of an Era: Fistells Electronics in Denver, CO, 
Has Closed the Doors 
Miscellaneous - Technical 
Bug Off, Bug - The Fine Art of Debugging Interface, A 
Canceling Noise by Phasing 
Frank Jones Lives On! 
How to Neutralize Your Transmitter 
KBG6BKN All-Tube 6-Meter Beacon, The 
More Universal Boatanchor VFO Keying Interface, A 
Mysteries of the Rock (Crystals) 
Mysteries of the Rock Continue (Crystals) 
Sketch of Early Wireless Technology and Discovery of 
Regeneration in Amplified Tuned Circuits 
Modifications 
Additional Features an Modifications to the Johnson Desk Kilowatt 
Hallicrafters S-40B Article, The (IF 
46 
Muting the Drake SW-1 AM Receiver 
Rebuilding the B&W L-1000A Power Supply (Soft Start) 
Transmitter Operated Muting for the RCA 
Radiomarine CRM-RGA Receiver 
Receivers 
Hallicrafters Rare-Pair, The SX-146 Receiver and HT-46 Transmitter, A 
Hammarlund HQ-129X Receiver, The 
Hammarlund HQ-160, Another Edsel of Amateur 
It Seems Like Only Yesterday: A Look at the Hallicrafters S-40B Receiver 
My Last Allied Radio Knight Kit Ocean Hopper, Probably Not! 
National RAO-2/NC-120, The 
Rohde & Schwarz EK 07 Receiver, The 
The Hammarlund Legacy: Could HQ have stood for 
High Quality for 30 Years? 
Ultimate Regenerative Receiver - NR5Q, The 


Reviews 
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Issue Number/Page 


292/22 


293/37 
296/48 
296/47 
294/12 
294/15 
295/13 


293/45 


292/2 
297/2 
296/34 
296/2 
295/40 
298/38 
298/32 
300/36 


293/32 


297136 
296/ 


291/31 
290/9 


29232 


294/18 
290/2 
299/2 
29312 

29522 
294/2 

297/30 


293/24 
293/47 


Category/ Title 


Issue Number/Page 


Book Review: Hollow State Design 290/44 
Electric Radio New Product Announcement: 

Genuine Hammond Modulation Transformers 294/26 
Hammond Modulation Transformer Specification Update 296/14 
Silent Keys 
Wayne Green, W2NSD 293/42 
Test Equipment 

PACO Z-80 Signal Tracer. The DAS Va dig! 
Tom’s Scope Saver 298/30 
Transceivers 
Clegg 66’er and 22’er: AM VHF Transmitter/Receivers of the 1960s 296/40 

Lafayette HA-410 10-Meter AM Transceiver, The 298/20 
Transmitters 
Collins 62S-1, The, A Six and Two Meter 

Transverter for the KWM-2 and S-Line 292/10 
Hallicrafters HIT+32, The 300/2 
Hallicrafters Rare-Pair, The SX-146 

Receiver and HT-46 Transmitter, A 294/18 


Photographs of Hams 

District © 

K@BS,292/0; WAOWHQQ,297/0; WOKH,290/0; WOKH,298/0; WWYVA,291/0 
District 1 

Kea ys KIT POG; 2971/1" KALGON 290) aw ih 290/ Te al EIMy290/1: 
Wiha 20 ty ee WALLS Bi2911/ Is) WIESB 293k Ee WATOTX 295/13 WIRG 29 T/ 13 
BOER IZ oflse NLUI2297 TANTUE,300/1 

District 2 

IN2ZAMj298/2" W2CQOH,292/2; W2CQH,297/2;, WA2ZE}T 5300/25, WB2FOU290/ 
2; W2ILA,290/2; KW2K,290/2; W2NH,293/2; W2NSD,293/2; WA2PJP,301/2; 
K2RP3290/23° K2XN,297/2 

District 3 

N3BJ,297/3; WA3CEX,293/3; WA3CEX,294/3; W3GMS,290/3; KA3TWS,294/3; 
K3SFS,290/3 

District 4 

WB4ARK,294/4; WB4ARK,297/4; W4AX,292/4; W4BZ,294/4; W4BZ,297/4; 
N4CH,294/4; N4CH,297/4; W4DVQ,292/4; W4DVQ,297/4; K4FNY,292/4; 
WA4FTY,294/4; KN4HH,292/4; K4JCR,297/4; WA4JLI,296/4; N4LQ,294/4; 
N4LQ,297/4; KE4LRL,294/4; KE4LRL,297/4; WB4NKL,297/4; WB4NXK,294/ 
4; WB4NXK,297/4; KANYW,297/4; K4OZY,297/4; W4QBE,296/4; N4QY,297/4; 
KN4R,294/4; KN4R,297/4; KE4RHH,297/4; KE4RHH,297/4; W4RON,294/4; 
W4RON,297/4; KS4S,297/4; K4SAN,297/4; AD4W,294/4; K4WAM,294/4; 
W4WTO,291/4; K4XAR,291/4 

District 5 
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Photographs of Hams, Continued: 


5EF,291/5; KK5IM,292/5; WS5OLY,294/5; WA5STCZ,298/5; WB5WUX,292/5 
District 6 

KBG6BKN,295/6; W6DQ,294/6; KQ6F,290/6; NOFEG,297/6; K6GLH,294/6; 
WAGHDY,299/6; WAGHDY in 1960,299/6; AF6IM,294/6; K6JCA,290/6; 
K6JEK,290/6; W6JRY,292/6; W6JRY,297/6; K6JSI,295/6; W6LPM,295/6; 
W6O0Z1,290/6; NI6Q,293/6; NI6Q,293/6; W6TOM,292/6; W6TOM,295/6; 


KD6VK,297/6; N6XYZ,293/6 
District 7 


N70TQ,294/7; N7OTQ,294/7; N7OTQ,295/7; KG7TR (In 1962 as 


WN@BEX),295/7; WA7YBS,298/7 
District 8 

W8UT,297/8; W8UT,297/8 
District 9 


WOIDYV,291/9; WIDYV,291/9; WIDYV (In 1944),291/9; WODYV (In 1959),291/ 
9: KIEID,291/9; W9UD,298/9; WOWRL,298/9; K9ZK,298/9; KIZK,298/9 


Photographs of Non-Hams 


David Doermann in 1960, 299/45; Sarah Heil, 291/30; Jordan Neidlinger, 294/44; 
Vicky Shinji, 292/Cover; William Van Lennep, 290/Cover ER 


1. introduction 
2. Why Build with 
atrens 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and science of thermatron design 
and construction, it is 287, 8.5 x 11" pages, packed with 
hundreds of photoes, schematics, diagrams, charts, and 
formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry. and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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New Hollow State Design Book, Version 2 


Grayson Evans has released his new 
version 2 of this very popular book, it’s 
now 54 pages larger than the first version. 

There are many revisions and 
corrections throughout the text, and there 
is an entire new chapter on oscillator 
design, covering 5 important oscillator 
configurations. This new chapter gives 
in-depth information on selecting, 
building, and testing oscillators. This is 
information useful to experienced 
technicians and is also great for 
newcomers to the art of vacuum tube 
design. The oscillator design information 
has been collected from many sources 
and gives everything you would need in 
one location. 

The sales price has not changed, but 
it’s heavier and we had to increase the 
shipping charge somewhat. Please see the 
“ER Bookstore” for complete ordering 


information. ER 
September 2014 


Advertising Information 
To avoid disappointment, don’t wait until the last day to submit new 


ads. Subscribers receive 1 free 20-word ad per month. Extra words are 20 
cents. Ads run ONE month unless otherwise requested. “For Sale” or “Wanted” and 
all of your contact information counts as 6 words. That leaves 14 words for the 
description. Hyphenated and slashed words/numbers count as 2 words. Please 
count the words in your ad as described above, and if you are over 20 words, 
send payment for the extra words at .20 each. Note: Not all readers use email, 
so include phone numbers if a response is desired. Non-subscribers: No Free 
Words. $5.00 minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


| VINTAGE EQUIPMENT ONLY! ) 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


a Deadline for October 2014: a Wednesday, Sept. 241 


FOR SALE: HRO 500, Globe King 500C, 
many more. Pickup in D.C. area. Dave, 
W3WKP, email W3WKP @arrl.net 


FOR SALE: Western Electric Model 23: 
Collins 312B-5, round, VGC, $750; 
National HRO 60 D, E and F coils in box 
with dial strips, $150; Collins, Drake, 
Hallicrafters, National stuff - ask for list. 
Gary, K6GLH @volcano.net or 209 286- 
0931 


FOR SALE: Build the ultimate, loafing 
amplifier! Two, good 4CX5000A tubes, 
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Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


socket, chimney & filament transformer. 
Unreasonable offers entertained. Gary 
Peterson, KOCX, kzerocx @rap.midco.net 
605-343-6739 after 7 PM, Mountain Time. 


FOR SALE: TCS-13 Radio Set Complete: 
With original PP-380/U AC-Version Power 
Supply, Cables, CD of Manual. RX and TX 
exteriors and panels are like new. Matching 
serial numbers on front panels. Must See 
Photos. On shock mount bases. Insides 
very clean. Power Supply in VG condition. 
Receiver is hot, Transmitter delivers full 
output on AM and CW. Some AC hum on 
AM... needs looking into. $600 plus 
shipping, or pick up in northern New Jersey. 
E-mail for photos, shipping weights, and 
carton sizes. Ken, W2EWL, 
scr274@gmail.com, 914-274-8234 


FOR SALE: BC-348 w/dynamotor, extra 
clean, $350. Hickok 800A $275. Military I- 
VWABY S175 mo CR-514.5Pogostick; 
complete set, $850.00. BC-728 restored 
w/antenna, $250. All items plus shipping. 
Steve 708-243-7713 
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- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio coniests 
- Communications receivers 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


| e Publishes the quarterly AWA Journal! with: 

- Free want-sell-swap ads 

- Farly television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


Membership is only $35/year in U.S.; $40 elsewhere. 
'AWAL wail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://Awww.antiquewireless.org 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


FREE: Force 12 model C4SXL 40M to 
10M beam antenna, with manual, excellent 
performance. 40M Yagi elements only 37 
feet. Total boom length is 23 feet. Antenna 
is currently on a short tower, new owner 
removes it. Please call Ray at Electric 
Radio, 720-924-0171 8:00AM to 5:30 PM 
MDT. 


FOR SALE: Collins TCS 12v dynamotor 
supply spares kit, NIB including 
dynamotors, brushes, filters, etc, $150. 
Steve, W6SSP, zarco@sonic.net, 707- 
544-8142 Santa Rosa, CA 


FOR SALE: RAS-3 coils, numbers 1 to 7, 
but no #4. Rudy, W2ZIA, 716-374-5285 


FOR SALE: Midland CB mod #77-888, 
Has Pwr Wires, No Mic, Clean, $20. 
Realistic DX-200, Mod #20-205, Clean, 
$45. Bernie Samek 113 Old Palmer Rd. 
Brimfield MA, 01010 413-245-7174 
bernies @samnet.net 

CRYSTALS FOR SALE: FT-243, HC-6U 


Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SURVIVING 


1 


51’ 
& 


BRUCE VAUGHAN, NR5Q 


fn, 


TECHNOLOGY 


Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q, SK) 
many popular articles in Electric Ra- 
dio over the years. Surviving Technol- 
ogy is a chronicle of Bruce Vaughan’s 


| 


lifetime of experience in radio and is a 
finely produced presentation with ex- 
cellent illustrations and schematics. 
The book is 8-1/2" x 11" and is printed 
on coated, glossy, medium-weight pa- 
per stock. In 7 detailed chapters, Bruce 
gives you a blow-by-blow description, 
including schematics, of all the secrets 
needed to build a successful regenera- 
tive receiver. The “Ultimate” is amaz- 
ingly straightforward, stoutly built, 
and Bruce provides all the details to 
successfully build your own based on 
his 60 years experience. 


to 


Available from the Electric Radio Bookstore! 
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FOR SALE: Drake TR-7 & PS-6, Heath 
SB-220 Linear, 2M-100W And Reg.PS, 
see Ad P48 August ER. Robert Enemark, 
W1EC 15820 White Orchid LN Fort Myers, 
FL 33908 239-218-3730 


FOR SALE: B&W 204 phase shift network 
(350 PSN # 350/2Q4 ) $25 plus shipping. 
Craig, 570-282-4663, ask for Craig. 


FOR SALE: Hammarlund SP-600 rack 
mount. Hammarlund HQ-140X. For more 
items see my ad in last month’s issue. Bill 
Kalcik, 608-253-9855-Call after 8PM CST 


FOR SALE: Antique and Military Telegraph 
Equipment, Keys, Sounders, Practice, etc 
SASE to H. Felder 7517 Granada DR 
Bethesda MD 20817 


FOR SALE: FT-243 crystals, $1.00 each 
or 6 for $5.00 plus shipping. Untested, no 
ham band frequencies, good for vintage 
holders for modern rocks or grinding. Dick, 
W5TA@ARRL.net 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. 
$25' Phone: 330-658-5035, 
WBOIQK @ ARRL.NET 


FOR SALE: Original Heathkit manuals for 
all Heath transmitters, receivers, 
transceivers, vfo’s, Q multipliers, 
amplifiers, power supplies, keyers, tuners, 
test equipment and accessories. NI4Q, 
POB 690098, Orlando, FL 32869, 407- 
351-5536, ni4q@juno.com 


FOR SALE: Lots of old B&W coils. CQ & 
QST mags. Old transformers, old tubes. 
Also visit my web page, 
www.randystoold.webstore.com 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 


} fo or th " Radi onmeteae amas 
baci 


fcr the Radio Amatethy 


1. introduction 
: 2. Why Build with 
: Thermatrens 


| 3. inside the Thermatron 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art “~~ science of thermatron design 
and construction, It is 287, 8.5 x 11" pages, packed ie 
hundreds of photos, schematics, diagrams, charts, an 
formulas. Grayson Evans, TA2ZGE/KJ7UM has been pio 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson’ Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


September ZU14 4Y 


ZIM ELECTRONICS INRUSH CURRERE Cea 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. $32.95 
Model AB-1M, (With Voltmeter) ..........csccceseees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ..........ccsscccesecesceeeeees 

(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


guarantee. 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 


H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR85, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, MI 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 
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Electric Radio Store 
720-924-0171 


Metered {arieh Limiter, 
Models AB-1M, AB-300M 


FOR SALE: BC-610-I, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 837 St, Mesa, AZ 480-986- 
5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAJ, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 
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Estes Auctions 
MY Specializing in Vintage Radios 
| Complete Auction & Appraisal Service 


ESTES AUCTIONS 


7404 Ryan Road, 
Ph: 330-769-4992 ® Toll Free: 
www. estesauctions.com © 


Medina, Ohio 44256 
888-769-4992 @ Fax: 330-769-4116 
Email: estesauctions@aol. com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: R890A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @verizon.net 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
-Hammarlund, Johnson, National, WRL, 
and others. 13, Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 
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QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 


Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
http:// 


258-0124, Dayton OH, 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
Components, Hardware, Tubes 
Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 


mail. 
Meters. 


0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
401-934-1845 


Crowell, KA1EDP. 
ka1edp @yahoo.com 
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Receiver Or _ Transceiver, 


ACCESSORIES FOR SALE: KWM2/S- 


line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES “FOR: SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 
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DD-103 UNIVERSAL DIGITAL DIAL 


peal Acaaraee For Your ve 
With 
Either 10Hz Or 100Hz Resolution. 


Pre-programmed for many 
receivers and transceivers 
including FT-101, TS-520, 
TR-4, & most Hammarlund, 
Hallicrafters, National, and 
other brand receivers. 
kk4pk.com 
$135.00eShipping $10 


WANTED. Help! | lost the on/off key to my 
Viking 500. Can you help? Bert, N8NN, 
n8nn @ earthlink.net 


WANTED: Junker Collins 75A-1 with a 
good dial or a 75A-1 Dial glass with good 
legible frequency display. Collins 75A1 
cabinet, any condition. Also willing to trade 
for items. Rob, KT DFT, 
Robvi3@ gmail.com, 401-487-3933 


WANTED: Osculator coil for Johnson 
Valiant needed. E mail: 
kb6bkn@gmail.com or Walter 560 
Eldridge Av. Novato, CA 94947, 415-897- 
4088 


WANTED: Navy type TBM radio 
transmitter. Contact Allan at 207-286-5483 
or wbcg @wbcq.com 


WANTED: Comet EE coils. Frank. 
LawWeek @ EarthLink.net. Frank Adams, 
Box 5624, Helena MT 59604 


WANTED: Copy manual/schematic for 
E.S.J. linear Amplifier Model LM-75. Bob, 
K8HHP, 35 Clarence, Belleville, Ml 48111 
rescas @hotmail.com 


FOR SALE: 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K 


Wes Minear - W7UO 
Telephone 520-398-2722 
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international radio 


High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


INAAD 2S. 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


WANTED: Collins 75A1 dial or parts radio. 
Will buy or trade. Rob, K1DFT, 401-487- 
3933, leave message or 
Robvi3 @ gmail.com 


WANTED: Need HRO Senior coils (black 
wrinkle finish) to complete a restoration. 
Need coils A (14-30 Mc), B (7-14.4 Mc) C 
(3.5 to 7.4 Mc) D (1.7 -5 Mc) and S (.48 to 
96 Mc). Coils are marked by frequency 
range. Rudy, W2ZIA, 716-374-5285 


WANTED: Meissner Transformers: 14- 
7476, 14-7478, 14-7480. Ron, 
K3PID @arrl.net, 651-402-1387 


WANTED: EF Johnson Viking model 122 
VFO. Allen Sharpe, 1-208-304-7515 or 
email: radiotuner56 @ gmail.com 


WANTED: Meter for Hickok 534A tube 
tester, not 534, need the “A” model only, 
Walter, 718-456-1988 


WANTED: FCC and RiID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704 657-8910 or 
brianharrison @ embarqmail.com 


WANTED: Model 15 teletype machine 
with pedestal and supplies for use in a 
working museum display, SF Bay area. 
Steve Pazar, W6SSP, zarco@sonic.net 
707-544-8142 Santa Rosa, CA. 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 
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WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Main tuning dial lock assembly 
for Hallicrafters SX-28. Jeff (W2JPH), 
radiow2jph @ gmail.com or 607-281-1224 


WANTED: Matching speaker for JRC 
NRD-525. State price and condition. R.D. 
Carter, 7079 Marks Rd, Cameron, NC 
28326 


WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 


WANTED: Schematics, manuals for 
Watkins-Johnson 901-1 VHF receiver and 
National R1230/FLR receiver. Hal, 
KK6HY @arrl.net 650-366-5060 California 


WANTED: T-368 transmitter, late model 
preferred. Need not be functional, but 
complete. Nick Tusa, KSEF, 504-400-8873 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: Avionics boxes and controls, 
working or not, needed for a static display 
in a museum C-117 aircraft. AN/ARN-S, 
AN/ARN-6, AN/ARN-14, AN/ARN-21, 
ANARC-27, AN/APS-42. Filter switch 
panel (Range/Voice/Both). If you have 
anything related to the above and are 
willing to part with it, please contact Tom, 
KJ7AV, 585-352-9610 
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The R390A is 8 sired a feapnaices yat esis 5 OF seareyics a mecha Lj 

freed from m ta Eagle con straints and optimized for-wide range of HAM and 
finishes the job. Madeto order andiMade: e:injAmerica. ve are hand wired with(Garts i 

It’s not a different radio; just better-much- better.—_—__— 

2 watts of hi-fi audio drive a very efficient 12” coaxial speaker in in a tuned ‘wood box. Youre ears are 


protected by four front eile selected an dig fUters and the limit opti ized for both A. M. 2 andSS. B. 


Adjusted gain a a 
endtube and eueaee pentode ser voltages ce contribute 


160 c6 poleL.c. ‘minimum a ase shift for highest fid 
non- -radioactive,.Am erican made, much better visibility meters w 


For more details, optiongand pricing ¢ call chuck Felton | KDOZS 


Fora test drive come to: 
Felton Electronic Design 
1115 South Greeley Highway 
Cheyentie, Wyoming 82007 
By appointment only PS) 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm@ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcqg.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 
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307- GASH 


WANTED: Collins R-648 Receiver in nice 
condition. Frank Scutch, w4fms @ aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! 
Brian Harris, WA5UEK, 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @arrl.net 
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Hammond Modulation Transformers 


New production modulation transform- 
ers have been unavailable for a very long 
time — until now! Electric Radio is offering 
a limited run of genuine high-quality Ham- 
mond modulation transformers that are all- 


new production and are great way to solve a 
big problem with plate modulated AM trans- 
mitters. 

These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
mum, at a 1 kHz reference. 


$125.00 each, plus $12.35 for flat-rate 
shipping within the US. 
WWW.ERmag.com 
720-924-0171 


Offering Unparalleled Free as wellas.. 


.... Exciting Member Benefits 


World Class 


Signal Magazine 


Visit at collinsradio.org & join the fun 
See our Events Calendar 


Come see what the excitement is about 
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WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 
Via lrana, Valencia, CA 91355. 818-519- 
4419. jstitz@pacbell.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 
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WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, K8BAXH, 9420 
STE RTE T, Amazonia, MO 64421. 913- 
634-3863. 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finders fee. 
donaldbarsema @att.net, Don Barsema, 
KC8WBN, 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by UPBS...............++++ $22.00 
Or on the Internet: 


www.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 

= easy grip. The EZ Hang square shot will clear a 100- 
EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 

32 Princess Gillian Court shipping. (We now have 10,000 satisfied customers 
Fredericksburg, VA 22406 around the world.) The EZ Hang comes with a one 

www.ezhang.com year limited warranty. 


Call Today! 540-286-0176 


WANTED: R390, R3890A and R392 WANTED: Incarcerated ham seeks 
receivers dead or alive or parts/ correspondence. w/others on mil (R-390’s 


assemblies. Any condition considered. Will &backpacks) & tube radios. Also copies of 
pickup if you have enough items. Glenn, postwar-90’s surplus catalogs, backpack 
WA4AOS, 864-684-2956 specs & photos. W.K. Smith 44684-083, 


LSCI Butner — GA, PO Box 999, Butner, 
NC 27509-999 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
ee es ( won't have to worry about not having a 
ai al a manual when a new piece of equipment 
erie ZG : enters the shack. 

f These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 
Electric Radio 
720-924-0171 or on the Internet: 


www.ERmag.com 


Series 1 * Disk 1 
-L. Drake Co. 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 


Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 


milspec39@@aol.com Licensed at least 25 years ago ? 
“Since 1985” And licensed now 7 


Then you should belong to the 
Quarter Century Wireless Association 


QCWA, Inc. 

8400 NW 115th Avenue 
Ocala, FL 34482-1098 
USA 
www.qcwa.org 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Colla s KW Wind in csces bavdicaiencseses-ecctccocusees 4 hours, $89.95 
Collins 75S-3 and 32S -3...........scccccccsceees 2 hours, $89.95 
Gollins) SOMA Leelee) Iason os cecsccagennets 1 hour, $39.95 
GOINS Bs ain cn nnonnbesno one’ 1 hour, $39.95 
GEOLLTNS ROW Sader ivi i ceccce-ocesescsedeneuete eres 2 hours, $39.95 
CEO TTINIS 7 AN orion cccccnnnaccecssesoctesateeeneare 2 hours, $89.95 
Collins: R=390A.. 22... csc. eked sence sade cncceeascoes 7 hours, $109.95 
Collins R-390A Addendumn................0++ 2 hours, $49.95 


Hammarlund SP-600JX...............ccecceeeees 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted SS 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, MclIntosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 


ersearch. html 

* Single Issues: $4.00 Each, Postpaid 

° 1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 

© Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$20.00 S&H, at least a 56% discount the over single-issue price. 

* For a postpaid 29-page printed back issue index, please send $3. 


¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 

All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AAVEMtiSinG.------------------------ nnn nnn nnn nnn nae $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former EMplOyeeS. -----------------nnmnm mmr nm mmm nmr $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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NEW! Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) 
companion book to his Heathkit Amateur Radio Products book, and it all about Heathkit test 
equipment that continues to be very popular, even many years after Heath’s closing. ----- $19.95 
Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 
tubes in one 277 page, high quality volume! ---------------------------- $32.95 - 10% = $29.65 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 
Lindsay Sterling------------------------------------------------+-----------2-222 202-220 22 20-2222 2- $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. --------------------------------------------------- 2-0-2 -- 2a nn nanan nn nnn nn nnn nnn enna nnn nn nanan $24.95 - 10% - $22.45 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photos.-------------------------------- 
salelaielaieieieieieiaelaie aia a aielei ae alee eee eee $25.95-10% = $22.45 


NEW! Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book 


on transmitters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high 
quality illustrations with accurate descriptions and useful indexs make this a very useful VOIUME. ...........:cecceceeeeeeee 
fi a ee SR leas oa ten wake Sm nnn sof SA cu ndn dc Behn cow Secon sg wall ae ac ee cas enkev'ougangtodonnathateuas tate sce $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE. ------~---- nnn nnn nnn nnn nnn nn nn nnn nnn nn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn neem enn nnn en en ene nn nes $26.95-10% = $24.25 
Surviving Technology: Bruce Vaughan’s (NR5Q, SK) book about his early experiences in radio, and it’s also 
about building the “Ultiimate” regenerative receiver that’s based on his many successful designs, with complete 
information and schematics!-----------------------------------------------------------------------------= $32.95 - 10% = 29.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
sala eee eee ee eteeieiereeteeeetaemeiaieaieimammeatmemeatmimmmeimatmmmnimmeneememmmeetete $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 
Poles, mentioning radio communications of the day. ----------------------------------------------------------- $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ---------------------------------------------------------------------------- $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 


Ordering Information: 


Hollow State Design and Tube Type Transmitters are shipped by media 
mail for $6.00 each because of their weight. 


For other books, please add $5.00 shipping for one book and $1.00 for 
each additional book. Five books are shipped by media mail free. 
Checks and money orders by US mail are fine. 

Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 SX&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Used, small, Greenlee #731 
square metal chassis punches in good 
condition. Louis D’Antuono, WA2CBZ, 
8802 Ridge Blvd, APT C-2, Brooklyn, NY 
11209 718-748-9612 after 6 PM EST 


WANTED: Please Help! Need a 
modulation transformer for my Johnson 
500. Contact Larry Harrison, K3JRR, 540- 
852-3431, or PO Box 38, Criders, VA 
22820 


WANTED: I’mlooking for information about 
Vanguard Electronic Labs of Hollis NY. 
Needed are catalogs, instruction sheets, 
company history, etc. Also want to buy a 
Vanguard/Springfield walkie-talkie. Bob 
Nickels, W9RAN @arrl.net 
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WANTED “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: | would like to hear from owners/ 
users of Frequency Meter FR149A/ 
USM159, especially with info on an early 
manual for the unit (I have a late manual), 
for a possible ER article. Please email me 
at wa2ejt59 @stny.rr.com or call 607-754- 
2848 evenings between 6 and 7PM 
Eastern. Thank you, Joe Long, WA2EJT 


Se ee 


2 


September 2014 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. 

Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Ordet one today 
at our special introductory price and make 
your 100V look as great as it sounds! 

Contact: Nick ‘Tusa, K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


Moving Sale — Ham and Converted Broadcast Rigs Available 


Very Reasonable Prices: 


Broadcast Transmitters: Collins 20V-2 on 1885, Bauer 707 160-80, Bauer 707 160- 
80-40 meters. 


Audio Equipment: Orban 9000A, CBS volumax 4000/audimax 4400, Belar AMM- mod 
monitor, REA AMM-HF1 mod monitor (From WA1QIX). Behringer ultra-voice pro. 
Behringer Shark DSP-110 processor, FM Volumax 4110 


Other Equipment: HT-40, SX-111, FT-990 working but not fully functional, SX-101, 
HQ-170, DX-100,DX-100B, CM-1 Mosley RX, Drake R4A/T4X twins, HP-23 PS, VF- 
1 vfo, SB-34 xcvr, SB-101 w HP-23 ps, HW-100, Clipperton L linear, SB-200 linear, 
lunch boxes— Sixer & Twoer, G-76 w/ AC PS, G-76 w/ HB PS. MJF-9420 20 mtr ssb 
xcvr, SB-300/301/303 receivers all 3 filters. 


Test Equipment: B&K 2050 signal gen. Heath IM-4100 counter. SB-610 mon scope. 
HO-10 scope. Leader LBO 100 mHz scope. Drake W-4 watt mtr. Bird 8251 1 kW 
dummy load. MJF-962B 1.5 kW ant tuner. 


Antennas: Hy-TowerAV-18HT disassembled. Butternut A-6 on ground. Heath Cantena. 


Parts Rigs: SB-401. HQ-145. G-76 and lots of parts and tubes and plenty of 
accessories that need to go. 


Heavy items are pickup-only in Northern Virginia. Contact Dave, K2DK, 
Email: WA2VLF@verizon.net or Telephone: 703-909-9376 
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AY | 119 E. George St : 
rahe *w ~\\ Batesville, IN 47006 
Manuals \ Manuela USA ee 


Order on-line at: | es 
We are your 1-stop source ~ 

www.w/fg.com Le 
for radio, test equipment, 


Send your questions to: | and audio manuals 
sales®w7fg.com Ze 


Order by phone: 
(812) 932-3417 


800-807-6146 US only 


customer satisfaction guara 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used with the permission of Classic 
Radio). The T-shirts are 100% cotton and come in Small, Large, X- 
Large, XX-Large. The color is slightly lighter than the cover of ER. 
$17.00 delivered, $18.00 for XXL. (Medium Available by Special 


Order) 
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Subscription Information 


Published Monthly 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


: email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
9/14 


WS9ADS 01/15 
James Beyer 
6213 Countryside Lane 
Madison Wi 53705-1025 
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Soo Ohm Monaural 


Ciassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built just for you. 


FaeSe=aar Chae WIV SS 7c 
Pee 4 tI eS MIG St Ser 383 CO 


see our user reviews at: 


e=FHiaarrn. ae t 


ham radio om the nect 
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